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Abstract 


Forensic  Research,  Inc.  recorded  on  forms  all  the  deception  related  reactions  found  on  the 
polygraph  charts  in  174  criminal  cases  in  which  ground  truth  was  known.  The  guide  for  categorizing 
the  reactions  as  deception  criteria  was  an  illustrated  paper  on  chart  interpretation  published  by  the 
Department  of  Defense  Polygraph  Institute,  and  recently  published  by  the  journal  P  olygraph.  Federal 
examiners  conducted  these  tests,  with  Axciton  computer  instruments  and  a  variety  of  formats 
featuring  juxtaposition  of  relevant  and  comparative  questions  which  might  be  described  as  generic 
zone  comparison  formats.  The  frequency  of  appearance  of  each  of  the  22  criteria  was  tabulated  and 
they  were  put  in  rank  order,  ranging  from  the  five  appearances  of  one  reaction  type  to  4,793 
appearances  of  another  reaction.  The  rank  order  stayed  remarkably  constant  across  questions, 
gender,  and  truth  or  deception  status.  There  was  a  reduction  in  the  number  of  reactions  in  second 
and  third  charts  of  NDI  examinees  in  all  three  physiological  channels  and  a  similar  reduction  in  the 
electrodermal  and  cardio  channels  of  DI  examinees.  However,  the  respiratory  pattern  showed  an 
increase  in  reactions  in  successive  charts. 

Although  we  found  more  reactions  and  a  higher  tonic  heart  rate  for  the  deceptive  than  the 
non-deceptive  examinees,  FRI  recommends  that  scoring  methods  for  these  test  formats  and 
instruments  include  amplitude  and  duration  as  in  a  7-position  scale,  and  avoid  the  3 -position  scale  and 
rank  ordering.  FRI  recommends  combining  four  pairs  of  reactions,  and  eliminating  PC  Vs.  Last,  FRI 
recommends  that  a  study  replicating  this  one  be  done  with  charts  from  laboratory  simulations  of 
examinations. 

Key  Words:  Deception  criteria,  distribution  of  reactions,  research,  zone  comparison  test 
formats 
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BACKGROUND 


Background  to  the  Research 

In  teaching  deception  test  criteria  the  Department  of  Defense  Polygraph  Institute  (DoDPI) 
needs  to  know  the  frequency  of  the  appearance  of  each  type  of  reaction  in  their  criteria  list. 
Instructors  know  there  are  reactions  on  the  list  that  they  seldom  see,  but  they  cannot  say  they  appear 
so  seldom  that  they  have  no  utility.  We  know  from  a  Capps  &  Ansley  study  in  1992  what  criteria 
examiners  do  use  in  their  analyses,  but  that  study  does  not  tell  us  what  reactions  were  available  and 
not  used.  In  a  small  study  by  Jensen  of  the  cardio  reactions  on  his  charts,  his  numbers  were 
sufficiently  robust  that  the  distribution  could  be  compared  to  the  results  in  this  research. 

Purpose  of  This  Research 

This  study  was  planned  to  be  large  enough  to  answer  a  major  question:  What  is  the  frequency 
of  appearance  on  the  charts  of  each  of  the  deception  test  criteria  that  appear  on  the  DoDPI  list?  In 
addition,  the  research  was  to  address  some  issues  on  habituation,  tonic  heart  rate,  serial  position 
effect,  and  gender  effect. 

We  were  able  to  answer  the  basic  question.  Some  of  the  secondary  projects  could  not  be 
done  for  a  lack  of  information. 

We  did  obtain  information  on  tonic  heart  rate.  Deceptive  examinees  have  a  faster  heart  rate 
than  non-deceptive  examinees.  Women  have  a  faster  heart  rate  than  men. 

There  seemed  to  be  no  serial  effect  as  we  tested,  asking  questions  one  through  ten.  However, 
we  found  a  general  decline  of  reactivity  in  successive  charts,  with  an  anomaly.  Comparative  chart 
data  gave  us  good  data  on  gender  effect.  Most  important,  we  obtained  hard  data  on  the  frequency 
of  appearance  of  listed  deception  test  criteria.  Based  on  the  results  of  the  research,  a  number  of 
recommendations  have  been  made. 
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METHOD 


DATABASE 

The  database  provided  by  DoDPI  consisted  of  207  sets  of  polygraph  charts  from  real  cases, 
confirmed  as  to  truth  or  deception,  conducted  on  Axciton  computer  polygraph  instruments,  and 
conducted  with  some  form  of  zone  format  test  featuring  pairs  of  relevant  and  comparison  questions. 
For  various  reasons  some  sets  could  not  be  used  at  all,  and  some  could  be  used  for  limited  purposes. 
We  did  use  176  sets  of  charts,  plus  16  sets  for  limited  purposes.  There  were  616  polygraph  charts 
with  seven  to  ten  relevant  questions  on  each.  There  were  sixteen  different  formats,  of  which  the  most 
common  (n.118)  had  10  questions  including  3  relevant,  3  comparison,  and  4  technical  questions. 
Technical  questions  include  irrelevant,  symptomatic,  sacrifice  relevant,  and  similar  questions. 
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METHOD 


DEFINITIONS  OF  EVALUATIVE  CRITERIA 

For  definitions  of  terminology  and  scoring  criteria,  the  reference  was  “Instructions  for  the 
Manual  Evaluation  of  Charts  Recorded  During  the  Psychophysiological  Detection  of  Deception,” 
issued  by  the  Department  of  Defense  Polygraph  Institute  on  26  January  1998.  The  supplementary 
drawings  of  scoring  criteria  were  also  consulted. 

The  definitions  of  terminology  and  scoring  criteria  have  been  published.  See  Swinford,  Jimmy 
(1999)  Manually  scoring  polygraph  charts  utilizing  the  seven-position  numerical  analysis  scale  at  the 
Department  of  Defense  Polygraph  Institute.  Polygraph  28(1)  10-27.  The  Institute  criteria  list  was 
placed  on  the  left  side  of  FRI  Form  1,  in  the  same  order. 
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METHOD 


ORGANIZATION  OF  THE  DATA  ON  FRI  FORM  1 

FRI  Form  1  was  designed  to  match  the  DoD  Polygraph  Institute  criteria  list.  The  Form 
covers  up  to  10  questions,  plus  totals  for  all  questions,  totals  for  comparative  questions,  and  totals 
for  all  relevant  questions.  These  individual  forms  are  the  basis  for  most  of  the  data  and  tables  in  this 
study.  After  a  form  had  been  completed  for  each  chart,  the  DoDPI  sent  to  FRI  the  conclusion  of  DI 
or  NDI  for  each  set,  and  that  was  marked  on  the  lower  right  side  of  Form  1.  For  some  forms  they 
sent  the  gender  and  race  of  the  examinee,  but  that  data  was  far  from  complete. 
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METHOD 


QUESTION  NUMBER  AND  QUESTION  TYPE 

In  most  instances,  when  you  know  the  name  of  the  test  format  you  know  what  kind  of 
questions  are  at  each  location.  The  charts  supplied  by  DoDPI  for  this  project  were  labeled  MGQT, 
but  were  actually  generic  zone  comparison  tests  with  several  different  sequences,  varying  from  7  to 
10  questions.  Question  1  was  in  all  cases  an  irrelevant  question.  We  were  able  to  reconstruct  the  test 
format  because  examiners  marked  their  charts  with  letters  next  to  the  question  numbers  that  identified 
the  type  of  question  by  type.  Charts  not  so  marked  had  to  be  rejected  from  the  study.  For  example, 
if  you  relied  on  the  conventional  numbering,  Question  7  is  a  relevant  question,  but  among  the  sets  of 
charts  we  used,  in  20  it  was  a  comparison  question,  and  in  ten  sets  it  was  a  technical  question. 
Question  8,  usually  a  technical  question  (symptomatic),  was  a  comparison  question  in  23  sets,  and 
a  relevant  question  in  19  sets.  We  are  unaware  of  how  DoDPI  selected  the  charts. 
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METHOD 


ORGANIZATION  OF  REACTION  DATA  FROM 
QUESTIONS  ONE  THROUGH  TEN 

The  reactions  caused  by  each  of  the  ten  questions  was  entered  in  the  appropriate  reaction 
category  on  the  left  side  of  the  table.  Tables  were  prepared  for  the  various  pairings  of  information. 
There  are  14  tables  for  each  of  the  ten  questions,  and  each  set  of  tables  has  the  following  headings: 

Table  2  is  the  series,  Q1  through  Q10  are  the  questions,  and  the  letter  is  the  specific  table  - 
with  the  title. 

Table  2-Q1-A  Reactions  from  the  First  Three  Charts  DI  -  NDI 
Table  2-Q1-B  Reactions  to  the  First  Three  Charts  Men  -  Women 
Table  2-Q1-C  First  Chart  Reactions  DI  -  NDI 
Table  2-Q1-D  First  Chart  Reactions  Men  -  Women 
Table  2-Q1-E  First  Chart  Reactions  DI  Men  -  DI  Women 
Table  2-Q1-F  First  Chart  Reactions  NDI  Men  -  NDI  Women 
The  Second  Chart  Reactions  are  also  on  four  forms,  as  above. 

The  Third  Chart  Reactions  are  also  on  four  forms,  as  above. 

For  a  sample  table,  see  the  next  page.  The  numbers  of  reactions  are  in  the  left  two  columns, 
the  percentages  which  show  distribution,  are  in  the  right  two  columns. 

Other  pairings  are  possible  by  taking  data  from  these  tables,  but  there  does  not  seem  to  be 
much  use  in  comparing,  for  example,  DI  men  with  NDI  women. 
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METHOD 


ORGANIZATION  OF  THE  DATA  FOR  COMPARISON  PURPOSES 

The  Series  2  tables  are  organized  by  question  number,  with  14  tables  for  each  question.  Each 
table  lists  numbers  and  percentages.  See  a  table,  attached.  The  tables  for  comparison  are: 
Reactions  from  the  first  three  charts  [of  that  set]  DI  and  NDI 
Reactions  from  the  first  three  charts,  Men  and  Women 
First  chart  reactions,  DI  and  NDI 
First  chart  reactions.  Men  and  Women 
First  chart  reactions,  DI  Men  and  DI  Women 
First  chart  reactions,  NDI  Men  and  NDI  Women 

The  same  series  of  sub-charts  are  made  for  the  second  charts  and  again  for  the  third  charts. 
The  Series  3  tables  provide  bar  graphs  to  compare  reaction  data  from  the  three  sources: 
Respiration,  electrodermal,  and  cardio,  compare  heart  rate  data,  and  compare  data  from  comparison 
questions  with  that  of  relevant  questions. 

The  Series  4  tables  provide  the  data  so  it  may  be  used  for  comparative  purposes,  and  the  heart 
rate  data  is  set  up  with  some  comparisons  already  done. 

The  Series  5  tables  are  those  developed  for  use  in  the  discussion  section. 
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Method 


Table  2  Series 


Column  1 .  is : 

Column  2.  is: 

Column  3.  is: 

Column  4.  is: 
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Table  2  ~  ft  4  -  A 


Title: 


Q  ^  ,  Reactions  from  the  First  Three  Charts 


Column  1 .  is: 
Column  2 .  is : 
Column  3.  is: 
Column  4.  is: 
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Table  1-4 


Reaction  Types  -  Rank  Order  by  Frequency 


El 

Amplitude  change 

4793 

26% 

E3 

Duration 

4496 

24% 

Cl 

Baseline  increase  &  decrease 
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E2 

Complex  response 
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6% 

C5 
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R4 
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4% 
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578 

3% 

R5 

Amplitude  decrease/suppression 

476 

3% 

C3 

Baseline  decrease 

400 

2% 

RIO 

Baseline  change  -  Permanent 

389 

2% 

R1 

Rate  decrease 

318 

1% 

R8 

Progressive  decrease  &  return 

265 

1% 

R12 

Apnea  -  (exhalation) 

182 

1% 

R2 

Rate  increase 

154 

1% 

R7 

Progressive  increase  &  return 

107 

1% 

R6 

Progressive  increase/decrease 

102 

1% 

R3 

I/E  Ratio  change 

62 

Under  Vz  of  1  percent 

C6 

Rate  increase 

25 

Cl 

Rate  decrease 

23 

Rll 

Apnea  -  Holding  (inspiration) 

9 

C4 

Amplitude  increase 

5 

13 


Table  5-12 


TWO  CARDIO  FREQUENCY  TABLES 

This  is  a  comparison  of  Carl  Jensen’s  study  of  the  frequency  of  cardio  responses  taken  from 
66  specific  issue  tests  in  his  files  with  the  frequency  of  cardio  responses  from  the  176  specific  issue 
sets  of  files  in  this  study.  The  lists  are  in  descending  order.  We  have  changed  his  terminology  to 
match  our. 

THIS  STUDY  JENSEN’S  STUDY 


Baseline  increase  &  decrease 

2778 

Baseline  increase  &  decrease 

363 

Pulse  amplitude  decrease 

940 

Pulse  amplitude  decrease 

326 

Baseline  increase 

578 

Baseline  increase 

172 

Baseline  decrease 

400 

Pule  amplitude  increase 

52 

Pulse  rate  increase 

25 

Baseline  decrease 

48 

Pulse  rate  decrease 

23 

Pulse  rate  increase 

43 

Pulse  amplitude  increase 

5 

Baseline  decrease 

42 

Pulse  rate  decrease 

20 

See  Jensen,  Carl  W.  (1981).  Frequency  of  occurrence  of  specific  reaction  criteria  as  observed 
in  the  cardio  tracing.  Academy  Journal  4(2),  5,  7. 
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TABLE  5-11 


CHART  SERIAL  EFFECT  BY  CHANNEL 


DI  charts 

1st 

2d 

3d 

NDI  charts  1st 

2d 

3d 

Respiration 

745 

761 

802 

448 

335 

364 

Electrodermal 

2221 

2081 

1960 

1490 

1259 

1098 

Cardiovascular 

1076 

1063 

984 

681 

667 

495 

Average 

1347 

1302 

1249 

873 

754 

652 

Data  from  tables  in  2  Series 
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METHOD 


ORGANIZATION  OF  THE  DATA  BY  SETS  OF  CHARTS 

The  176  sets  of  charts  are  described  by  the  tables  in  series  4.  Most  of  that  information  came 
from  Forms  1  and  la.  However,  information  on  case  outcome,  DI  or  NDI,  gender,  and  race  was 
provided  by  DoDPI  after  FRI  had  extracted  all  the  data  from  Forms  1  and  1  a.  Data  on  case  outcome 
was  the  only  complete  list. 

A  sample  of  table  4  entries  and  an  explanation  of  the  entries  are  on  the  following  pages. 
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TABLE  4  SERIES 


DATA  FROM  THE  SETS  OF  CHARTS 

Note  on  the  tables.  The  $$  number/letter  group  is  the  Axciton/DoD  number;  the  set  number 
is  the  FRI  file;  10,  8,  7,  etc.  with  Q  is  the  number  of  questions  on  a  chart;  3C  means  3  comparative 
questions,  3R  is  the  number  of  relevant  questions  on  a  chart,  3  charts  is  the  number  of  charts  run  but 
not  counting  stim  charts;  DI  is  deception  indicated;  NDI  is  no  deception  indicated  (both  confirmed 
by  independent  means;  M  and  F  for  Male  and  Female;  under  Asked  is  R  for  Relevant  questions,  C 
for  comparative  questions  and  T  is  for  technical  questions  (irrelevant,  symptomatic,  sacrifice  relevant) 
and  the  total  number  of  questions  asked  in  that  set;  (from  the  left)  T  is  the  total  number  of  reactions 
on  each  chart  and  in  the  set;  TR  is  the  total  number  of  reactions  in  each  chart  and  the  set  to  relevant 
questions;  TC  is  the  same  but  reactions  to  the  comparative  questions;  R  is  the  number  of  reactions 
by  chart  and  set  from  the  respiration  channels;  GSR  is  the  number  of  reactions  by  chart  and  set  from 
the  electrodermal  channel;  C  is  the  number  of  reactions  by  chart  and  set  from  the  cardio  channel;  HR 
is  the  heart  rate  from  the  beginning  and  end  of  each  chart  and  below  the  average  rates  for  the  charts; 
RR  is  the  respiration  rates  from  the  beginning  and  end  of  each  chart  and  below  the  average  rate  for 
the  charts  in  the  set  (not  all  sets  have  the  RR  data  on  the  form);  stim  data  on  the  lower  left  if  known; 
nots  on  fast  or  slow  HR  or  RR. 
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RESULTS 


Basic  Data 

The  1,780  relevant  questions  produced  6,453  reactions,  for  an  average  of  3.6  per  question. 
The  1,932  comparison  questions  produced  6,777  reactions,  for  an  average  of  3.1  per  question.  The 
2,154  technical  questions  produced  7,484  reactions,  for  an  average  of  3.5  per  person. 

In  terms  of  questions  asked,  of  the  total,  3 1%  were  relevant,  33%  were  comparison,  and  36% 
were  technical.  See  T able  1  - 1 . 

Of  the  20,714  reactions,  3,848  or  19%  from  the  pneumograph,  1 1,414,  or  55%,  were  from 
the  electrodermal,  and  5,453,  or  26%,  were  from  the  cardiosphymograph.  See  Table  1-2. 
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RESULTS 


TOTAL  AND  AVERAGE  REACTIONS 

1,780  relevant  questions  asked  during  the  examinations  caused  6,453  reactions,  averaging  3.6 
per  question.  1,932  comparison  questions  caused  6,777  reactions,  averaging  3.1  per  question.  2, 154 
technical  questions  caused  7,484  reactions,  averaging  3.5  reactions  per  question.  See  Table  1-1. 

Of  those  20,714  reactions,  3,848,  or  19%,  came  from  the  pneumograph  channel.  1 1,414,  or 
55%  of  the  reactions,  came  from  the  electrodermal  channel.  2,154,  or  26%  of  the  reactions,  came 
from  the  cardio  channel.  See  Table  1-2. 

The  average  heart  rate  during  the  examinations  was  90  beats  per  minute.  Pairings  for  twelve 
sets  of  information  are  listed  on  Table  1-3.  For  example,  the  average  heart  rate  at  the  ending  of  NDI 
charts  was  87  [paired  with];  the  average  heart  rate  at  the  end  of  DI  charts  was  92. 

On  Table  1-4  each  type  of  reaction  is  rank  ordered  by  frequency  of  appearance  on  the  charts. 
The  range  is  from  electrodermal  amplitude  change  which  appeared  4,793  times  to  cardio  amplitude 
increase  which  occurred  5  times. 

Results  by  Question  Number 

Tables  in  the  2  series  display  information  by  question  number.  For  each  of  the  ten  question 
numbers  there  are  14  tables.  Each  of  these  presents  a  pairing  of  information  for  analysis.  For 
example.  Table  2-Q1-A  is  Reactions  from  the  Is'  three  charts  [of  each  set]  pairing  reactions  on  DI 
charts  with  information  on  NDI  charts,  by  reaction  type  and  by  channel  [pneumo,  electrodermal, 
cardio].  The  researcher  with  a  special  interest  may  design  his  own  table  from  these  tables.  For 
example,  he  can  compare  the  reactions  on  DI  charts  with  those  on  NDI  charts,  question  by  question, 
then  with  totals.  See  Table  6-1,  attached. 
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RESULTS 


Results  by  Type  of  Reaction 

The  distribution  of  reactions  by  type,  can  be  shown  by  numbers  or  by  percentages.  The 
numbers  for  the  types  of  reactions  are  found  on  Table  1-5.  Percentages  may  be  found  on  the  2  series 
of  tables,  and  for  NDI  charts  on  Table  5-7A,  and  for  DI  charts  on  Table  5-7B. 

Results  by  Physiological  Channel 

The  information  on  the  number  of  reactions  by  physiological  channel  is  in  bar-graph  format 
in  the  3  series  tables,  and  by  chart  sets  in  the  4  series  tables. 
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RESULTS 


COMPARISONS  OF  MEN  AND  WOMEN 

In  the  2  series  of  tables,  for  each  question  number  there  are  comparisons  of  men  and  women 
for: 

a.  Reactions  from  the  first  three  charts  [of  each  set] 

b.  First  chart  reactions 

c.  First  chart  reactions  -  DI  Men  and  DI  Women 

d.  First  chart  reactions  -  NDI  Men  and  NDI  Women 

e.  Second  and  third  chart  reactions  with  the  same  sub-sets  as  above 
From  information  on  2  series  tables  other  tables  can  be  made. 

In  comparing  results  from  testing  men  and  women,  keep  in  mind  that  of  177  examinees,  the 
gender  of  16  was  not  recorded.  There  were  115  men  tested,  and  36  women  tested.  So  of  the  161 
tested  whose  gender  is  known,  115  (71%)  are  men  and  46  (29%)  are  women. 

See  Table  5-6,  attached. 

Using  the  rules  in  Table  5-6,  here  is  a  sampling  comparing  the  average  number  of  reactions 
per  question  of  men  and  women. 


DI  Men 

DI  Women 

NDI  Men 

NDI  Women 

Qi 

3.3 

3.5 

2.4 

2.9 

Q4 

3.9 

4.6 

4.6 

3.2 

Q7 

4.1 

4.0 

4.3 

4.5 

Note  that  on  Table  1-1,  the  average  reactions  to  a  technical  question  is  3.5  (compare  to  Q1  above), 
3.1  to  a  comparison  question  (Q4  above)  and  3.6  to  a  relevant  question  (Q7  above). 
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TABLE  5-6 


GENDER  AND  OUTCOME  OF  TESTS 


Men  Tested 

115 

DI 

71  (62%) 

NDI 

44  (38%) 

Women  Tested 

46 

DI 

31  (67%) 

NDI 

15  (39%) 

Gender  Unknown 

16 

DI 

9  (56%) 

NDI 

7  (44%) 

Total  Tested 

177 

DI 

111  (63%) 

NDI 

66  (37%) 

Of  161  tested  whose  gender  is  known,  115  are  men  (71%)  and  46  are  women  (29%).  To  compare 
reactivity  of  men  and  women  on  question  2  of  the  first  chart,  you  divide  the  total  number  of  reactions 
by  men,  449,  by  the  number  of  men  tested  and  get  3.9.  The  total  for  women  is  182,  divided  by  46, 
and  get  4.0.  These  are  reasonable  results,  see  Table  1-1.  If  you  are  going  to  compare  reactivity  on 
DI  Men  with  DI  Women,  you  divide  by  71  for  Men  and  31  for  Women,  from  Table  5-6  {supra). 
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RESULTS 


POSITION  EFFECT  BY  QUESTION  NUMBER 
Look  at  Table  1-5,  Number  of  reactions  by  question  and  by  reaction  type,  and  look  at  Table 
1-8,  Rank  order  of  frequency  of  criteria  by  question,  both  attached.  Table  1-5  shows  a  rather 
consistent  pattern  of  numbers  across  the  Question  numbers.  No  position  effect  appears. 

On  the  Rank  Order  Table,  1-8,  reactions  stay  in  the  rank  order  across  the  question  numbers 
with  fair  consistency,  moving  up  or  down  a  line  or  two.  No  position  effect  can  be  attributed  to  those 
changes  in  the  order.  There  are  exceptions,  the  most  startling  is  R9  that  starts  at  level  8  and  is  there 
or  at  7  or  6  for  all  of  the  numbers  except  Question  6,  where  it  drops  to  level  14. 
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RESULTS 


CHART  SERIAL  EFFECT 

The  question  here  was  to  determine  if  the  number  of  reactions  varied  with  the  chart,  first, 
second  or  third  chart  in  a  test.  We  drew  on  the  data  in  the  number  two  series,  those  forms  comparing 
DI  withNDI  on  charts,  one,  two  and  three.  New  tables  were  created  by  channel,  but  separated  into 
DI  and  NDI.  (See  5-8  through  5-1 1). 

General  results  are  apparent  on  Table  5-11.  Declining  numbers  of  reactions  are  seen  in  the 
NDI  charts  for  the  three  channels,  and  in  the  average  of  the  three  channels  for  NDI  charts.  That  is 
true  for  the  electrodermal  and  cardio  channels  of  DI  charts.  However,  the  respiration  channel  with 
DI  charts  presents  an  anomaly,  instead  of  reactions  declining  on  the  second  and  third  charts,  they 
increased.  (See  5-11). 
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RESULTS 


COMPARISONS  BY  DI  AND  NDI  STATUS 

In  the  2  series  of  tables,  for  each  question  number  there  are  comparison  of  DI  and  NDI  for: 

a.  Reactions  from  the  first  three  charts  [of  each  set] 

b.  First  chart  reactions 

c.  Second  chart  reactions 

d.  Third  chart  reactions 

From  the  data  in  these  tables  one  can  make  other  tables  of  interest.  See  for  example  Table 
6-1  comparing  data  from  the  first  charts  of  all  ten  questions.  From  this  table  for  each  question  you 
have  the  number  of  reactions  from  the  pneumo,  electrodermal,  and  cardio  channels,  and  the  total 
number  of  reactions  for  that  question.  You  also  have  by  percentage  what  the  numbers  represent  in 
relation  to  the  total  number.  At  the  bottom  of  Table  6-1  are  the  total  number  of  reactions  from  each 
channel  for  all  ten  questions.  For  the  DI  First  charts  the  total  number  of  reactions  was  4,012  of  which 
18%  came  from  the  pneumo,  55%  from  electrodermal,  and  27%  from  the  cardio.  The  NDI  total 
reactions  are  2,620  of  which  17%  came  from  the  pneumo,  57%  from  the  electrodermal,  and  26% 
from  the  cardio. 
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RESULTS 


HEART  RATES  AND  RESPIRATION  RATES 

Heart  rates  were  taken  from  the  beginning  and  end  of  each  chart.  Using  that  data  a  number 
of  combinations  are  made  on  Table  1-3,  attached.  Note  that  wherever  DI  and  NDI  are  compared, 
the  DI  will  have  the  faster  heart  rate.  Wherever  men  and  women  are  compared,  women  will  have  the 
faster  heart  rate. 

The  respiration  rate  was  taken  from  the  beginning  and  ending  of  1 1 0  sets  of  charts.  The  rates 
are  set  forth  in  Table  1-6  attached.  The  respiration  data  has  been  plotted  on  six  graphs  in  Table  1-6, 
attached.  Similarly,  the  heart  rate  data  has  been  plotted  on  six  graphs  on  Table  1-7A  to  1-7F. 
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TABLE  1-3 


Heart  Rates 

Average  HR  for  Women  at  beginning  of  charts:  94 

Average  HR  for  Men  at  beginning  of  charts:  86 

Average  HR  for  Women  at  ending  of  charts:  94 

Average  HR  for  Men  at  ending  of  charts:  86 

Average  HR  for  DI  Women  at  beginning  of  charts:  98 

Average  HR  for  DI  Men  at  beginning  of  charts:  89 

Average  HR  for  DI  Women  at  ending  of  charts:  97 

Average  HR  for  DI  Men  at  ending  of  charts:  88 

Average  HR  for  NDI  Women  at  beginning  of  charts:  9 1 

Average  HR  for  NDI  Men  at  beginning  of  charts:  84 

Average  HR  for  NDI  Women  at  ending  of  charts:  9 1 

Average  HR  for  NDI  Men  at  ending  of  charts:  84 

Average  HR  for  NDI  Women  at  beginning  of  charts:  9 1 

Average  HR  for  DI  Women  at  beginning  of  charts:  98 

Average  HR  for  NDI  Women  at  ending  of  charts:  91 

Average  HR  for  DI  Women  at  ending  of  charts:  97 
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Average  HR  of  NDI  Men  at  beginning  of  charts:  84 

Average  HR  of  DI  Men  at  beginning  of  charts:  89 

Average  HR  of  NDI  Men  at  ending  of  charts:  84 

Average  HR  of  DI  Men  at  ending  of  charts:  88 

Average  HR  at  beginning  of  1st  chart:  92 

Average  HR  at  end  of  1st  chart:  91 

Average  HR  at  beginning  of  2d  chart:  90 

Average  HR  at  ending  of  2d  chart:  90 

Average  HR  at  beginning  of  3d  chart:  89 

Average  HR  at  ending  of  3  d  chart :  88 

Overall  average  HR:  90 

Average  HR  at  beginning  of  NDI  charts:  87 

Average  HR  at  beginning  of  DI  charts:  94 

Average  HR  at  ending  of  NDI  charts:  87 

Average  HR  at  ending  of  DI  charts:  92 
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TABLE  1-8 


RESPIRATION  RATES  FROM  THE  CHARTS 

The  respiration  cycles  per  minute  were  taken  from  the  beginning  and  ending  of  each  chart  in 
1 10  sets  of  charts. 

Beginning  of  1st  charts:  17.7  c.p.m.,  range  8-28,  mode  17 
Ending  of  1st  charts:  17.5  c.p.m.,  range  9-35,  mode  16 

Beginning  of  2nd  charts:  16.4  c.p.m.,  range  9-3 1,  mode  17 
Ending  of  2nd  charts:  17.1  c.p.m.,  range  7-30,  mode  17 

Beginning  of  3rd  charts:  16.7  c.p.m.,  range  9-32,  mode  16 
Ending  of  3rd  charts:  17.4  c.p.m.,  range  8-34,  mode  16  and  18 
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TABLE  1-7 


HEART  RATE  DATA  FROM  CHARTS 

HR  at  beginning  of  1st  chart:  av.  91.6,  mode  72,  range  48-146 
HR  at  end  of  1st  chart:  av.  91.1,  mode  78,  range  48-144 

HR  at  beginning  of  2nd  chart:  av.  90.0,  mode  94,  range  48-152 
HR  at  end  of  2nd  chart:  av.  90.0,  mode  90,  range  50-144 

HR  at  beginning  of  3rd  chart:  av.  88.6,  mode  84,  range  50-144 
HR  at  end  of  3rd  chart:  av.  88.3,  mode  tied*,  range  48-144 
*  mode  tied  by  76,  84,  90  and  92 

HR  at  beginning  of  stim  charts:  86.5,  end  87.3  (n.  30) 
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DISCUSSION 


Electrodermal 

In  regard  to  the  frequency  of  reactions,  the  electrodermal  channel  is  the  most  productive. 
DoDPI  lists  three  electrodermal  reactions  in  the  evaluative  criteria:  amplitude,  duration  and  complex 
pattern.  Of  the  22  criteria  on  the  DoDPI  list,  electrodermal  amplitude  and  electrodermal  duration  are 
the  two  most  productive,  and  the  complex  reaction  is  fourth. 

There  are  more  electrodermal  reactions  in  deceptive  sets  of  charts  than  there  are  in  non- 
deceptive  sets  of  charts.  In  this  study  there  was  an  average  of  56  in  the  deceptive  sets,  50  in  the 
nondeceptive  sets.  Sets  from  deceptive  women  averaged  55,  truthful  women  averaged  47.  Sets  of 
charts  from  deceptive  men  averaged  58  electrodermal  reactions,  while  truthful  sets  from  men 
averaged  54  electrodermal  reactions. 

There  appears  to  be  a  small  lessening  of  production  of  electrodermal  reactions  over  the  span 
often  questions,  after  allowance  is  made  for  the  fact  that  questions  8,  9,  and  10  were  asked  less  often 
than  the  other  seven.  Some  sets  of  charts  had  only  seven  questions,  some  sets  had  only  eight,  and 
some  only  had  nine  questions  in  the  format  (see  Table  5-1).  More  pronounced  is  the  reduction  in 
electrodermal  responses  in  second  and  third  charts,  see  Tables  5-8  and  5-11. 
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TABLE  5-1 


Electrodermal 


Q. 

1. 

509  reactions/amplitude 

590  questions  asked 

86% 

Q. 

2. 

503  reactions/amplitude 

590  questions  asked 

85% 

Q. 

3. 

492  reactions/amplitude 

590  questions  asked 

83% 

Q. 

4. 

489  reactions/amplitude 

590  questions  asked 

83% 

Q. 

5. 

506  reactions/amplitude 

590  questions  asked 

86% 

Q. 

6. 

482  reactions/amplitude 

590  questions  asked 

82% 

Q. 

7. 

493  reactions/amplitude 

590  questions  asked 

84% 

Q. 

8. 

450  reactions/amplitude 

585  questions  asked 

77% 

Q. 

9. 

440  reactions/amplitude 

579  questions  asked 

76% 

Q. 

10. 

439  reactions/amplitude 

572  questions  asked 

77% 
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TABLE  5-2 


Electrodermal 


Q. 

l. 

489  reactions/duration 

590  questions  asked 

83% 

Q. 

2. 

479  reactions/duration 

590  questions  asked 

81% 

Q. 

3. 

454  reactions/duration 

590  questions  asked 

77% 

Q. 

4. 

451  reactions/duration 

590  questions  asked 

76% 

Q- 

5. 

481  reactions/duration 

590  questions  asked 

82% 

Q. 

6. 

458  reactions/duration 

590  questions  asked 

78% 

Q. 

7. 

463  reactions/duration 

590  questions  asked 

78% 

Q. 

8. 

450  reactions/duration 

585  questions  asked 

77% 

Q 

9. 

440  reactions/duration 

579  questions  asked 

76% 

Q. 

10. 

439  reactions/duration 

572  questions  asked 

77% 
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TABLE  5-3 


Electrodermal 


Q. 

l. 

59  Reactions/Complex 

590  Questions  asked 

10% 

Q. 

2. 

117  Reactions/Complex 

590  Questions  asked 

20% 

Q. 

3. 

128  Reactions/Complex 

590  Questions  asked 

22% 

Q. 

4. 

122  Reactions/Complex 

590  Questions  asked 

21% 

Q. 

5. 

102  Reactions/Complex 

590  Questions  asked 

17% 

Q. 

6. 

170  Reactions/Complex 

590  Questions  asked 

29% 

Q. 

7. 

109  Reactions/Complex 

590  Questions  asked 

18% 

Q. 

8. 

95  Reactions/Complex 

585  Questions  asked 

16% 

Q. 

9. 

105  Reactions/Complex 

579  Questions  asked 

18% 

Q. 

10. 

74  Reactions/Complex 

572  Questions  asked 

13% 
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TABLE  5-11 


CHART  SERIAL  EFFECT  BY  CHANNEL 


DI  charts 

1st 

2nd 

3rd 

NDI  1st 

2nd 

3rd 

Respiration 

745 

761 

802 

448 

335 

364 

Electrodermal 

2221 

2081 

1960 

1490 

1259 

1098 

Cardiovascular 

1076 

1063 

984 

681 

667 

495 

Average 

1347 

1302 

1249 

874 

754 

652 

Data  from  tables  in  2  Series 


52 


TABLE  5-8 


CHART  SERIAL  EFFECT  -  ELECTRODERMAL 


DI 


Ist 

2nd 

3rd 

chart 

1st 

2nd 

3rd 

1. 

222 

210 

-12 

191 

-31 

136 

136 

0 

120 

-16 

2. 

234 

213 

-21 

216 

-18 

155 

137 

-18 

120 

-35 

3. 

231 

221 

-10 

190 

-41 

172 

131 

-41 

94 

-78 

4. 

185 

199 

+14 

193 

+8 

141 

129 

-12 

121 

-20 

5. 

223 

229 

+6 

224 

+1 

155 

125 

-30 

141 

-14 

6. 

247 

215 

-32 

209 

-38 

180 

136 

-44 

132 

-48 

7. 

234 

230 

-4 

214 

-20 

163 

120 

-43 

111 

-52 

8. 

203 

190 

-13 

192 

-11 

124 

110 

-14 

97 

-27 

9. 

225 

189 

-36 

149 

-76 

136 

175 

+39 

114 

-22 

10. 

217 

185 

-32 

182 

-35 

128 

60 

-68 

48 

-80 

2221 

2081 

-140 

1960 

-261 

1490 

1259 

-231 

1098 

-392 

NDI 

chart 
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DISCUSSION 


Cardio 

In  terms  of  frequency,  the  cardio  contributed  29%  of  the  reactions,  in  seven  categories.  The 
increase  and  decrease  reaction  appeared  2,778  times,  while  pulse  amplitude  appeared  only  five  times. 
Pulse  rate  increase  (n.25)  and  pulse  rate  decrease  (n.23)  contributed  less  than  one  percent  of  the 
cardio  reactions.  Those  three  low-production  patterns  could  be  footnoted  but  should  be  deleted  from 
the  deception  criteria  list. 

The  similar  but  smaller  study  by  Jensen  in  1981  is  particularly  interesting  in  that  his  hierarchy 
of  appearances  of  the  reaction  types  is  much  like  our  study.  Proportionately,  Jensen  has  higher 
incidents  of  pulse  amplitude  increases.  His  instrument  might  have  had  a  mechanical  cardio,  and  those 
required  a  much  higher  operating  pressure.  When  the  operating  pressure  is  above  the  midway  point 
between  systolic  and  diastolic  you  get  pulse  amplitude  increase  instead  of  a  pulse  amplitude  decrease. 
For  a  comparison  of  this  study  and  Jensen  see  Table  5-12. 

The  tonic  heart  rate  of  deceptive  examinees  was  consistently  faster  than  the  tonic  heart  rate 
of  non-deceptive  examinees;  and  the  tonic  heart  rate  of  women  was  consistently  faster  than  the  tonic 
heart  rate  of  men.  There  does  not  appear  to  be  any  way  to  capitalize  on  the  tonic  rate  difference 
between  truth  and  deception.  Subtle  differences  in  heart  rate  as  phasic  changes  might  be  made  visible 
to  examiners  with  a  cardio  tachometer.  See  Table  1-3 . 

With  the  increase  and  decrease  pattern  a  frequently  appearing  reaction,  a  question  about  its 
accuracy  is  appropriate.  In  Capps  &  Ansley  (1992)  the  examiners  used  the  pattern  in  36%  of  their 
decisions,  and  their  spot  analysis  were  correct  in  81%  of  their  decisions.  The  increase  without  the 
decrease  reaction  was  used  in  22%  of  the  spot  analyses  and  was  correct  in  81%  of  their  decisions. 
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The  most  accurate  feature  in  detecting  deception  was  the  pulse  amplitude  decrease,  used  in  9%  of 
their  decisions,  correct  in  93%. 

There  does  not  appear  to  be  any  serial  effect  by  question  sequence.  See  Table  5-10. 
However,  the  repetition  over  three  charts  did  have  an  effect,  with  a  reduction  in  the  number  of  cardio 
reactions  in  both  DI  and  NDI  sets.  See  Table  5-11.  In  the  DI  charts,  the  second  chart  had  45  fewer 
cardio  reactions  than  the  first,  and  the  third  had  53  fewer  than  the  second.  In  the  NDI  sets,  the 
second  is  119  fewer  than  the  first,  and  the  3rd  is  102  less  than  the  2nd.  The  other  two  channels  had 
similar  drops  in  the  NDI  sets,  and  the  electrodermal  decline  was  similar  in  the  DI  sets.  The 
Respiration  data  for  the  DI  sets  is  anomalous,  increasing  16  after  the  first  chart,  and  increasing  19 
after  the  2nd.  Since  the  distribution  is  fairly  constant,  no  practical  problem  seems  to  arise.  Also,  if 
the  third  chart  was  seriously  deficient  in  reactivity,  that  would  have  been  noticed  years  ago  in  quality 
control. 


55 


TABLE  5-12 


TWO  CARDIO  FREQUENCY  TABLES 

This  is  a  comparison  of  Carl  Jensen’s  study  of  the  frequency  of  cardio  responses  taken  from 
66  specific  issue  tests  in  his  files  with  the  frequency  of  cardio  responses  from  the  176  specific  issue 
sets  of  files  in  this  study.  The  lists  are  in  descending  order.  We  have  changed  his  terminology  to 
match  ours. 

THIS  STUDY  JENSEN’S  STUDY 


Baseline  increase  &  decrease 

2778 

Baseline  increase  &  decrease 

363 

Pulse  amplitude  decrease 

940 

Pulse  amplitude  decrease 

326 

Baseline  increase 

578 

Baseline  increase 

172 

Baseline  decrease 

400 

Pulse  amplitude  increase 

52 

Pulse  rate  increase 

25 

Baseline  decrease 

48 

Pulse  rate  decrease 

23 

Pulse  rate  increase 

43 

Pulse  amplitude  increase 

5 

Baseline  decrease 

42 

Pulse  rate  decrease 

20 

See  Jensen,  Carl  W.  (1981).  Frequency  of  occurrence  of  specific  reaction  criteria  as  observed 
in  the  cardio  tracing.  Academy  Journal  4(2)  5,  7. 
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TABLE  1-3 


Heart  Rates 

Average  HR  for  Women  at  beginning  of  charts:  94 

Average  HR  for  Men  at  beginning  of  charts:  86 

Average  HR  for  Women  at  ending  of  charts:  94 

Average  HR  for  Men  at  ending  of  charts:  86 

Average  HR  for  DI  Women  at  beginning  of  charts:  98 

Average  HR  for  DI  Men  at  beginning  of  charts:  89 

Average  HR  of  DI  Women  at  ending  of  charts:  97 

Average  HR  of  DI  Men  at  ending  of  charts:  88 

Average  HR  of  NDI  Women  at  beginning  of  charts:  91 

Average  HR  of  NDI  Men  at  beginning  of  charts:  84 

Average  HR  of  NDI  Women  at  ending  of  charts:  91 

Average  HR  of  NDI  Men  at  ending  of  charts:  84 

Average  HR  of  NDI  Women  at  beginning  of  charts:  9 1 

Average  HR  of  DI  Women  at  beginning  of  charts:  98 

Average  HR  of  NDI  Women  at  ending  of  charts:  9 1 

Average  HR  of  DI  Women  at  ending  of  charts:  97 
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Average  HR  of  NDI  Men  at  beginning  of  charts:  84 

Average  HR  of  DI  Men  at  beginning  of  charts:  89 

Average  HR  of  NDI  Men  at  ending  of  charts:  84 

Average  HR  of  DI  Men  at  ending  of  charts:  88 

Average  HR  at  beginning  of  1st  chart:  92 

Average  HR  at  end  of  1st  chart:  9 1 

Average  HR  at  beginning  of  2nd  chart:  90 

Average  HR  at  ending  of  2nd  chart:  90 

Average  HR  at  beginning  of  3rd  chart:  89 

Average  HR  at  ending  of  3rd  chart:  88 

Overall  average  HR:  90 

Average  HR  at  beginning  of  NDI  charts:  87 

Average  HR  at  beginning  of  DI  charts:  94 

Average  HR  at  ending  of  NDI  charts:  87 

Average  HR  at  ending  of  DI  charts:  92 
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TABLE  5-10 


CHART  SERIAL  EFFECT  -  CARDIO 

DI  NDI 


1st 

2nd 

3rd 

1st 

2nd 

3rd 

1. 

105 

106 

+1 

77 

-28 

61 

71 

+10 

55 

-6 

2. 

114 

112 

-2 

99 

-15 

67 

64 

-3 

56 

-11 

3. 

103 

101 

-2 

98 

-5 

83 

72 

-11 

50 

-33 

4. 

98 

119 

+21 

122 

+24 

77 

63 

-14 

50 

-27 

5. 

136 

129 

-7 

101 

-35 

68 

62 

-6 

63 

-5 

6. 

96 

103 

+7 

105 

+9 

72 

65 

-7 

60 

-12 

7. 

134 

113 

-21 

123 

-11 

74 

59 

-15 

40 

-34 

8. 

79 

87 

+8 

83 

+4 

61 

50 

-11 

44 

-17 

9. 

105 

93 

-12 

76 

-29 

59 

133 

+74 

51 

-8 

10. 

106 

100 

-6 

100 

-6 

59 

28 

-31 

26 

-33 

1076 

1063 

-13 

984 

-92 

681 

667 

-14 

495 

-186 
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TABLE  5-11 


CHART  SERIAL  EFFECT  BY  CHANNEL 


DI  charts 

1st 

2nd 

3rd 

NDI  1st 

2nd 

3rd 

Respiration 

745 

761 

802 

448 

335 

364 

Electrodermal 

2221 

2081 

1960 

1490 

1259 

1098 

Cardiovascular 

1076 

1063 

984 

681 

667 

495 

Average 

1347 

1302 

1249 

873 

754 

652 

Data  from  tables  in  2  Series 
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DISCUSSION 


Respiration 

Although  respiration  has  the  largest  number  of  types  of  reactions,  it  is  the  least  productive, 
providing  only  19%  of  the  reactions.  The  most  productive  reaction  was  R4,  Amplitude  increase, 
which  appeared  704  times.  The  least  productive  in  the  respiration  list  was  R1 1,  apnea  (inspiration), 
which  appeared  nine  times.  It  would  make  sense  to  put  the  apnea  reactions  together.  R9  and  RIO 
could  also  be  combined  into  one  item  on  base  line  shift,  dropping  the  temporary  or  permanent 
difference.  Separating  them  makes  sense  only  if  you  give  different  scores  or  use  them  differently. 
In  their  study  of  what  examiners  really  do,  Capps  &  Ansley  found  apnea  to  be  the  most  accurate  of 
the  respiratory  reactions  at  93%.  Capps  &  Ansley  found  the  accuracy  of  change  (temporary)  to  be 
76%,  and  used  in  1 1%  of  the  decisions.  The  accuracy  of  loss  (permanent)  was  73%. 

There  was  no  serial  effect  found  in  following  1  through  10  through  the  charts.  However, 
there  was  a  reduction  in  reactions  in  the  second  and  third  charts  of  all  the  NDI  sets;  and  in  the 
electrodermal  and  cardio  reactions  to  the  DI  charts.  However,  the  respiratory  responses  increased 
in  the  second  and  third  charts.  An  inexplicable  anomaly.  See  Table  5-11. 
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TABLE  1-2 


DISTRIBUTION  OF  REACTIONS  BY  CHANNEL 


Channel 

Number  of  Reactions 

Percentage  of  Total 

Pneumograph 

3,848 

19% 

Electrodermal 

11,414 

55% 

Cardio 

5,453 

26% 

Total: 

20,714 
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TABLE  1-8 


RESPIRATION  RATES  FROM  THE  CHARTS 
The  respiration  cycles  per  minute  were  taken  from  the  beginning  and  ending  of  each  chart  in 
110  sets  of  charts. 

Beginning  of  1st  charts:  17.7  c.p.m.,  range  8-28,  mode  17 
Ending  of  1st  charts:  17.5  c.p.m.,  range  9-35,  mode  16 

Beginning  of  2nd  charts:  16.4  c.p.m.,  range  9-31,  mode  17 
Ending  of  2nd  charts:  17.1  c.p.m.,  range  7-30,  mode  17 

Beginning  of  3rd  charts:  16.7  c.p.m.,  range  9-32,  mode  16 
Ending  of  3rd  charts:  17.4  c.p.m.,  range  8-34,  modes  16  and  18 
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TABLE  1-4A 


RESPIRATION  -  RANK  ORDER  BY  FREQUENCY  OF  REACTIONS 


R4 

Amplitude  increase 

704 

R9 

Baseline  change  -  temporary 

683 

R5 

Amplitude  decrease/suppression 

476 

RIO 

Baseline  change  -  permanent 

389 

R1 

Rate  decrease 

318 

R8 

Progressive  decrease  &  return 

265 

R12 

Apnea  (exhalation) 

182 

R2 

Rate  increase 

154 

R7 

Progressive  increase  and  return 

107 

R6 

Progressive  increase/decrease 

102 

R3 

I/E  ratio  change 

62 

Rll 

Apnea  (inspiration) 

9 

64 


TABLE  1-4 


REACTION  TYPES  -  RANK  ORDER  BY  FREQUENCY 


El 

Amplitude  change 

4793 

26% 

E3 

Duration 

4496 

24% 

Cl 

Baseline  increase  &  decrease 

2778 

15% 

E2 

Complex  response 

1051 

6% 

C5 

Amplitude  decrease 

940 

5% 

R4 

Amplitude  increase 

704 

4% 

R9 

Baseline  change  -  temporary 

683 

4% 

C2 

Baseline  increase 

578 

3% 

R5 

Amplitude  decrease/suppression 

476 

3% 

C3 

Baseline  increase 

400 

2% 

RIO 

Baseline  change  -  Permanent 

389 

2% 

R1 

Rate  decrease 

318 

2% 

R8 

Progressive  decrease  &  return 

265 

1% 

R12 

Apnea  -  (exhalation) 

182 

1% 

R2 

Rate  increase 

154 

1% 

R7 

Progressive  increase  &  return 

107 

1% 

R6 

Progressive  increase/decrease 

102 

1% 

R3 

I/E  Ratio  change 

62 

under  Vi  of  1  percent 

C6 

Rate  increase 

25 

ct 

C7 

Rate  decrease 

23 

tc 

Rll 

Apnea  -  Holding  (inspiration) 

9 

u 

C4 

Amplitude  increase 

5 

a 
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TABLE  5-11 


CHART  SERIAL  EFFECT  BY  CHANNEL 


DI  charts 

1st 

2nd 

3rd 

NDI  1st 

2nd 

3rd 

Respiration 

745 

761 

802 

448 

335 

364 

Electrodermal 

2221 

2081 

1960 

1490 

1259 

1098 

Cardiovascular 

1076 

1063 

984 

681 

667 

495 

Average 

1347 

1302 

1249 

873 

754 

652 

Data  from  tables  in  2  Series 
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TABLE  5-9 


CHART  SERIAL  EFFECT  -  RESPIRATION 


DI 


jST 

2nd 

3rd 

chart 

1st 

2nd 

3rd 

1. 

56 

54 

-2 

60 

+4 

38 

41 

+3 

38 

0 

2. 

63 

73 

+10 

77 

+14 

46 

42 

-4 

47 

+1 

3. 

77 

86 

+9 

89 

+12 

48 

33 

-15 

40 

-8 

4. 

59 

86 

+17 

92 

+13 

56 

43 

-13 

38 

-18 

5. 

82 

84 

+2 

97 

+15 

47 

38 

-9 

37 

-10 

6. 

81 

88 

+7 

91 

+10 

50 

44 

-6 

34 

-16 

7. 

75 

87 

+12 

93 

+18 

47 

32 

-15 

38 

-9 

8. 

76 

78 

+2 

83 

+7 

41 

29 

-12 

33 

-8 

9. 

73 

70 

-3 

59 

-14 

34 

7 

-27 

37 

+3 

10. 

83 

55 

-28 

61 

-22 

41 

26 

-15 

22 

-19 

745 

761 

+26 

802 

+57 

448 

335 

-113 

364 

-84 

NDI 
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CHART  SERIAL  EFFECT  BY  CHANNEL 


The  data  shows  for  five  of  six  groupings,  there  is  a  decline  in  the  number  of  reactions  with 
each  chart.  Electrodermal  has  long  been  known  to  habituate  to  repetitions  of  a  signal,  but  the  varied 
questions  in  a  polygraph  test  may  prevent  habituation.  The  literature  is  incomplete  on  habituation  of 
cardio  and  respiratory  reactions.  We  are  also  at  a  loss  to  explain  the  anomaly  of  the  number  of 
reactions  increasing  from  chart  to  chart,  but  only  for  DI  charts.  For  the  time,  all  we  can  do  is  note 
the  general  decline  and  the  anomaly,  and  see  if  this  matches  data  from  future  studies. 


TABLE  5-11 


CHART  SERIAL  EFFECT  BY  CHANNEL 


DI  charts 

1st 

2nd 

3rd 

NDI  1st 

2nd 

3rd 

Respiration 

745 

761 

802 

448 

335 

364 

Electrodermal 

2221 

2081 

1960 

1490 

1259 

1098 

Cardiovascular 

1076 

1063 

984 

681 

667 

495 

Average 

1347 

1302 

1249 

873 

754 

652 

Data  from  tables  in  2  Series 
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TABLE  5-8 


CHART  SERIAL  EFFECT  -  ELECTRODERMAL 

NDI 

DI 


1st 

2nd 

3rd 

chart 

1st 

2nd 

3rd 

1. 

222 

210 

-12 

191 

-31 

136 

136 

0 

120 

-16 

2. 

234 

213 

-21 

216 

-18 

155 

137 

-18 

120 

-35 

3. 

231 

221 

-10 

190 

-41 

172 

131 

-41 

94 

-78 

4. 

185 

199 

+14 

193 

+8 

141 

129 

-12 

121 

-20 

5. 

223 

229 

+6 

224 

+1 

155 

125 

-30 

141 

-14 

6, 

247 

215 

-32 

209 

-38 

180 

136 

-44 

132 

-48 

7. 

234 

230 

-4 

214 

I 

to 

o 

163 

120 

-43 

111 

i 

to 

8. 

203 

190 

-13 

192 

-11 

124 

110 

-14 

97 

-27 

9. 

225 

189 

-36 

149 

-76 

136 

175 

+39 

114 

-22 

10. 

217 

185 

-32 

182 

-35 

128 

60 

-68 

48 

-80 

2221 

2081 

-140 

1960 

-261 

1490 

1259 

-231 

1098 

-392 
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TABLE  5-10 


CHART  SERIAL  EFFECT  -  CARDIO 


DI 


1st 

2nd 

3rd 

chart 

1. 

105 

106 

+1 

77 

-28 

2. 

114 

112 

-2 

99 

-15 

3. 

103 

101 

-2 

98 

-5 

4. 

98 

119 

+21 

122 

+24 

5. 

136 

129 

-7 

101 

-35 

6. 

96 

103 

+7 

105 

+9 

7. 

134 

113 

-21 

123 

-11 

8. 

79 

87 

+8 

83 

+4 

9. 

105 

93 

-12 

76 

-29 

10. 

106 

100 

-6 

100 

-6 

1076 

1063 

-13 

984 

-92 

NDI 


1st 

2nd 

3rd 

61 

71 

+10 

55 

-6 

67 

64 

-3 

56 

-11 

83 

72 

-11 

50 

-33 

77 

63 

-14 

50 

-27 

68 

62 

-6 

63 

-5 

72 

65 

-7 

60 

-12 

74 

59 

-15 

40 

-34 

61 

50 

-11 

44 

-17 

59 

133 

+74 

51 

-8 

59 

28 

-31 

26 

-33 

681 

667 

-14 

495 

-186 

71 
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TABLE  5-13 


PERCENTAGE  PROFILE  OF  Q.5  FROM  1st,  2nd  &  3rd  CHARTS 


Respiration 

1st  DI 

2nd  DI 

3rd  DI 

% 

% 

% 

R1 

2 

2 

2 

R2 

1 

0 

0 

R3 

0 

1 

2 

R4 

6 

4 

3 

R5 

1 

1 

4 

R6 

0 

1 

2 

R7 

0 

0 

0 

R8 

2 

2 

1 

R9 

3 

4 

4 

RIO 

3 

2 

3 

Rll 

0 

0 

0 

R12 

0 

1 

2 
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ELECTRODERMAL  1st  DI  2nd  DI  3rd  DI 

El  24  24  24 

E2  455 

E3  23  23  22 


CARDIO 

Cl 

C2 

C3 

C4 

C5 

C6 

C7 


19  19  16 

3  1  2 

1  2  1 

0  0  0 

7  7  5 

0  0  0 

0  0  0 
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RESPIRATION 


Ist  NDI  2nd  NDI  3rd  NDI 
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ELECTRODERMAL 

1st  ndi 

2nd  NDI 

3rd  NDI 

% 

% 

% 

El 

26 

25 

2 

E2 

7 

5 

6 

E3 

24 

24 

25 

CARDIO 

Cl 

16 

17 

18 

C2 

3 

3 

1 

C3 

3 

3 

3 

C4 

0 

0 

0 

C5 

4 

5 

4 

C6 

0 

0 

0 

Cl 

0 

0 

0 

RECOMMENDATIONS 


Considering  that  the  average  relevant  question  generates  3.6  reactions,  the  average 
comparison  question  3.1  reactions,  and  the  average  technical  question  (irrelevant,  sacrifice  relevant, 
symptomatic,  etc.)  generates  3.5  reactions;  FRI  recommends  that  any  scoring  method  applied  with 
these  generic  zone  comparison  formats  use  more  than  mere  rank  ordering  or  three-position  scales. 
The  research  results  suggest  the  examiner  needs  the  extra  discriminating  power  to  avoid  a  high 
inconclusive  rate. 

FRI  recommends  that  DoDPI  delete  the  two  kinds  of  baseline  changes  and  combine  them  into 
one,  called  respiration  baseline  change. 

FRI  recommends  that  DoDPI  combine  cardio  amplitude  increase  with  cardio  amplitude 
decrease.  The  former  appeared  only  5  times  and  the  latter  940  times.  It  would  be  called  cardio 
amplitude  change. 

FRI  recommends  that  DoDPI  combine  Apnea  holding,  appearance  9  times,  with  Apnea 
blocking,  182  times;  and  call  it  apnea. 

FRI  recommends  that  premature  ventricular  contractions  be  removed  from  the  list  of 
deceptive  criteria.  They  appeared  only  30  times  in  this  research,  and  18  of  those  from  one  examinee. 
Given  the  restrictive  rule  on  their  use,  the  utility  is  so  low  that  PC  Vs  should  not  be  on  the  list  of 
deceptive  criteria. 
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APPENDIX 


PREMATURE  VENTRICULAR  CONTRACTIONS  (PVCs) 

The  author  of  this  research  is  of  the  opinion  that  the  premature  ventricular  contraction  has  no 
more  business  being  listed  in  the  deceptive  criteria  than  a  hiccup  or  sneeze.  The  DoDPI  Scoring 
Criteria  states: 

Medically,  this  is  a  ventricular  contraction  which  occurs  between  two  sinus  cycles 
without  a  compensatory  pause.  In  the  PDD  tracings,  it  is  an  absent  systole,  followed 
immediately  by  a  diastolic  point  that  is  below  the  remaining  diastoles.  PVCs  are  only 
evaluated  when  they  occur  following  the  relevant  question(s),  but  not  the  comparison 
question(s)--or  following  comparison  question(s),  but  not  relevant  question(s).  PVCs 
are  fairly  common,  but  rarely  given  any  weight  during  the  scoring  process. 

How  common  are  they?  The  charts  in  this  research  include  5,866  questions,  and  in  response 

PVCs  occurred  30  times.  Moreover,  18  of  those  PVCs  were  on  set  FRI  no.  Ill,  DoDPI  number  $$ 

1  A4GZg,  with  9  on  chart  one,  5  on  chart  2,  and  4  on  chart  three.  In  cardio  reactions,  30  puts  it  in 

company  with  pulse  amplitude  increase  5,  pulse  rate  decrease  23,  and  pulse  rate  increase  25;  but  not 

in  company  with  the  next  cardio  reaction,  baseline  increase  at  400.  The  most  frequent  cardio  reaction 

was  the  baseline  increase  and  decrease  at  2,778.  At  the  rate  of  .005,  or  5  per  thousand  charts,  it  lacks 

utility  and  does  not  merit  our  attention. 
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Table  1-1 


QUESTIONS  AND  REACTIONS 


Question  Type  Questions 

Relevant  Questions  1,780 
Comparison  Questions  1 , 932 
Technical  Questions  2,154 


Reactions 

Percent 

of 

reactions 

Average 

per 

question 

6,453 

31% 

3.6 

6,777 

33% 

3.1 

7,484 

36% 

3.5 

20,714 

Note:  Comparison  questions  were  formerly  called  control  questions. 
Technical  questions  include  irrelevant,  sacrifice  relevant  an 
symptomatic  questions. 


Table  1-2 


DISTRIBUTION  OF  REACTIONS  BY  CHANNEL 


Channel 

Number  of  Reactions 

Percentage  of  Total 

Pneumograph 

3,848 

19% 

Electrodermal 

11,414 

55% 

cardio 

5,453 

26% 

20,714 

Table  \~3 


Heart  Rates 

Average  HR  at  beginning  of  1st  chart:  92 
Average  HR  at  end  of  1st  chart:  91 

Average  HR  at  beginning  of  2d  chart:  90 

Average  HR  at  end  of  2d  chart:  90 

Average  HR  at  beginning  of  3d  chart:  89 

Average  HR  at  end  of  3d  chart:  88 

Overall  average  HR  90 

Average  HR  at  beginning  of  NDI  charts:  87 
Average  HR  at  beginning  of  DI  charts:  94 

Average  HR  at  ending  of  NDI  charts:  87 

Average  HR  at  ending  of  DI  charts: 


92 


Heart  Rates 

Average  HR  for  Women  at  beginning  of  charts:  94 
Average  HR  for  Men  at  beginning  of  charts:  86 
Average  HR  for  Women  at  ending  of  charts:  94 
Average  HR  for  Men  at  ending  of  charts:  86 

Average  HR  for  DI  Women  at  beginning  of  charts  98 
Average  HR  of  DI  Men  at  beginning  of  charts:  89 
Average  HR  of  DI  Women  at  ending  of  charts:  97 
Average  HR  of  DI  Men  at  ending  of  charts:  88 

Average  HR  of  NDI  Women  at  beginning  of  charts  91 
Average  HR  of  NDI  Men  at  beginning  of  charts:  84 
Average  HR  of  NDI  Women  at  ending  of  charts:  91 
Average  HR  of  NDI  Men  at  ending  of  charts:  84 

Average  HR  of  NDI  Women  at  beginning  of  charts  91 
Average  HR  of  DI  Women  at  beginning  of  charts  98 
Average  HR  of  NDI  Women  at  ending  of  charts  91 
Average  HR  of  DI  Women  at  ending  of  charts  97 

Average  HR  of  NDI  Men  at  beginning  of  charts:  84 
Average  HR  of  DI  Men  at  beginning  of  charts:  89 
Average  HR  of  NDI  Men  at  ending  of  charts:  84 
Average  HR  of  DI  men  at  ending  of  charts:  88 


Table  ^  H 


RESPIRATION  -  RANK  ORDER  BY  FREQUENCY  OF  REACTIONS 

R4  Amplitude  increase  704 
R9  Baseline  change  -  temporary  683 
R5  Amplitude  decrease/suppression  476 
RIO  Baseline  change  -  Permanent  389 
R1  Rate  decrease  318 
R8  Progressive  decrease  &  return  265 
R12  Apnea  (exhalation)  182 
R2  Rate  increase  154 
R7  Progressive  increase  and  return  107 
R6  Progressive  increase/decrease  102 
R3  i/E  ratio  change  62 
R11  Apnea  (inspiration)  9 


Table  \ 


Reaction  Types  -  Rank  Order  by  Frequency 


El 

Amplitude  change 

4793 

26% 

E3 

Duration 

4496 

24% 

Cl 

Baseline  increase  &  decrease 

2778 

15% 

E2 

Complex  response 

1051 

6% 

C5 

Amplitude  decrease 

940 

5% 

R4 

Amplitude  increase 

704 

4% 

R9 

Baseline  change  -  temporary 

683 

4% 

C2 

Baseline  increase 

578 

3% 

R5 

Amplitude  decrease/suppression 

476 

3% 

C3 

Baseline  decrease 

400 

2% 

RIO 

Baseline  change  -  Permanent 

389 

2% 

R1 

Rate  decrease 

318 

2% 

R8 

Progressive  decrease  &  return 

265 

1% 

R1  2 

Apnea  -  '  •  (exhalation) 

182 

1% 

R2 

Rate  increase 

154 

1  % 

R7 

Progressive  increase  &  return 

107 

1  % 

R6 

Progressive  increase/decrease 

102 

1  % 

R3 

i/E  Ratio  change 

62 

under  3 

C6 

Rate  increase 

25 

1  percent 

C7 

Rate  decrease 

23 

R1 1 

Apnea  -  Holding  (inspiration) 

9 

C4 

Amplitude  increase 

5 
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Table  1-  & 


RESPIRATION  RATES  FROM  THE  CHARTS 

The  respiration  cycles  per  minute  were  taken  from  the  beginning  and 
ending  of  each  chart  in  110  sets  of  charts. 

beginning  of  1st  charts:  17.7  c.p.m. ,  range  8-28,  mode  17 

ending  of  1st  charts:  17.5  c.p.m.,  range  9-35,  mode  16 

beginning  of  2nd  charts:  16.4  c.p.m.,  range  9-31,  mode  17 

ending  of  2nd  charts:  17.1  c.p.m.,  range  7-30,  mode  17 

beginning  of  3d  charts:  16.7  c.p.m.,  range  9-32,  mode  16 

ending  of  3d  charts:  17.4  c.p.m.,  range  8-34  16  and  18 
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Q  1 ,  Reactions  from  the  First  Three  Charts 
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* 


N  0  \  WdrA  £  M  /  p  \  tooMerJ 


t,  *  ^  I  *0 


'l 


OWf* 


o-T 


N  C  I  MEW 


D  i 


Hi:N 


N  v  f  Mew 


t>  i  tttw 


C* 

* 


oO 

-9 


-b  y 

?  < 

■$  <o 

T 

*** 

?  * 

S' 

a 

f» 
t 
-i 


CO 

X 


to 

A 

3~ 

p 

h 


oO 

00 


T 

$■ 


$4»$  £U  '*-h 


h-^ho  n° 

i  a  in  la,  w 


TABLE  SERIES 

DATA  FROM  THE  SETS  OF  CHARTS 


Note  on  the  tables.  The  $$  number/ letter  group  is  the  Axciton/DoD  number; 
the  set  number  is  the  FRI  file;  10,  8,  7,  etc.  with  Q  is  the  number  of 
questions  on  a  chart;  3C  means  3  comparative  questions,  3R  is  the  number 
of  relevant  questions  on  a  chart  ,  3  charts  is  the  number  of  charts  run  but 
not  counting  stim  charts;  DI  is  deception  indicated;  NDI  is  no  deception 
indicated  (both  confirmed  by  independent  means;  M  and  F  for  Male  and  Female; 
under  Asked  is  R  for  Relevant  questions,  C  for  comparative  questions 
and  T  is  for  technical  questions  (irrelevant,  symptomatic,  sacrifice  relevant) 
and  the  total  number  of  questions  asked  in  that  set;  (from  the  left) 

T  is  the  total  number  of  reactions  on  each  chart  and  in  the  set;  TR  is  the 
total  number  of  reactions  in  each  chart  and  the  set  to  relevant  questions; 

TC  is  the  same  but  reactions  to  the  comparative  questions;  R  is  the  number 
of  reactions  by  chart  and  set  from  the  respiration  channels;  GSR  is  the  number 

of  reactions  by  chart  and  set  from  the  electrodermal  channel;  C  is  the  number 

of  reactions  by  chart  and  set  from  the  cardio  channel;  HR  is  the  heart 

orate  from  the  beginning  and  end  of  each  chart  and  below  the  average  rates 
for  the  charts;  RR  is  the  respiration  rates  from  the  beginning  and  end  of 
each  chrt  and  below  the  aver  rage  rate  for  the  charts  in  the  set  (not  all 
sets  have  the  RR  data  on  the  form);  stim  data  on  the  lower  left  if  known; 
notes  on  fast  of  slow  HR  or  RR. 


$$  Oft  flop  Set  no.  f 


Table  !£M 

?  No. Test,  "t  C  ?.  R,  1  charts 


FORENSIC  RESEARCH,  INC 
35  CEDAR  ROAD 
SEVERNA  PARK,  MD  21146 

DI_/_,  NDI_/M_F_ 


T 

TC 

TR 

R 

GSR 

c 

►HR  RR 

Asked 

a.  Z<j 

? 

S 

|  -7 

'  s 

'i  j  6  2  b/.. 

6  R 

b.  2H 

// 

5 

/■? 

7 

a'j!  H 

9  C 

c.  29 

9 

s 

X6 

Lf 

n  /it 

t 

12  T 

T. 

2.1 

IX 

1  6 

-  /  /*.  ' 

'<  /  aK 

'll 

Table  Vf)  6 


$$  j^lVrs'Set  no.  2  Ifl  No. Test,  ^  C  o,  R,  3  charts  DI _ , NDI^M^F 


T 

TC 

TR 

R  GSR  C 

HR  RR 

Asked 

a*  2  Z 

0. 

10 

S'  20 

97 /4Z 

f  R 

b.  1? 

>0. 

7  7  ? 

J  - 

fo/n 

f  c 

c.  3£ 

h 

12 

7  27  7 

/£  T 

‘Id’ 

T. 

3  0 

1  S'  4  7  : 4  . 

.  ni* it,. 

c\0 


Table  H-Ac 


$$  Crtc  Hxfiet  no.  <2,  f6  No. Test,  t-j  Cl  R,  3  charts  DIj/ , NDI_M_/_F 


»r*r  —  * 

•  VP - 

6 

3  - 

T 

TC 

TR 

R 

GSR 

c 

"  HR  rr 

Asked 

a.  lit, 

(f 

1  0 

2r 

$ 

\HL  J  { MX  vlCl- 

c  R 

Ql 

b.  m 

n 

11 

9 

2!r 

3 

1  w 

17-  C 

c.  Hi 

<3 

1  S' 

27 

to 

1  38  /'W6 

2  T 

1  'LG 

T. 

Hg 

m 

27 

72 

11 

(H3/i42 

30 

Table  H 


$$2r_ Set  no.  H  *1  No. Test,  ~3  C2  R,  -3  charts  DI _ , NDI •/ M  F 


T 

TC 

TR 

R 

GSR 

c 

HR 

RR  Asked 

a. 

7 

3 

9 

Cf  R 

b. 

3} 

12 

7 

3 

21 

H 

H 1  !$% 

6  C 

c. 

Zo 

y 

*1 

2 

<1 

1 

12  T 

27 


?r/£7 


27 


Table  ft  E 


$$  2#  3ft  k'ZSet 

no.  S’ 

|q  No. Test,  _ 

2  C  ¥  R, 

3  charts 

DI _ ,  ISDI_v^mVF_ 

T 

TC 

TR 

R 

GSR 

C 

"  HR 

RR 

Asked 

a.  3i 

9 

1  1 

3 

11 

7 

1  2-Vlii 

in  a 

/x  R 

b. 

cl 

h 

3 

2 1 

lo 

C  C 

c.  36 

<6 

it# 

3 

14 

7 

i  1  %  hbH 

1  2.  T 

l  o  t 

33 

36 

1 1 

£  4 

1H 

1  l  <\  j\bei 

30 

T. 


Table  VA  p 

$$  2*  HS^vset  no.  £  4  No. Test,  q  c  3  R,  3  charts  DI ,NDIj^M_F_£ 


T 

TC 

TR 

R 

GSR 

c 

HR 

RR 

Asked 

a-  IS 

13 

1  1 

^\ 

7 

84 /fr 

/7  /a. 

1  R 

b- 

n 

11 

5* 

27 

■7  8/^ 

11  c 

c.  3i 

16 

11 

7 

1  l 

4 

6  T 

!0| 

46 

34 

tz 

64 

ir 

9l}$7 

17 

T. 


Table  H  A  6 


$$  Mfl>  f“J 

Set 

no.  S' 

/<?«,->. .Test,  3  C  3 

R,  2  charts  DI _ ,  NDI  /  M  /  F 

T 

TC 

TR 

R  GSR  C 

*  HR 

RR  Asked 

a.  3? 

i  1 

II 

1  n~f  4 

11  /~7& 

n  a  £  R 

b. 

!3 

iz 

i>"  17  7 

74 

6  c 

c. 

$  T 

TH 

V) 

‘T1,  l  £ 

7  3/^  4vr 

Zo 

T. 

_ 

_  .  . 

, ..  . 

Table _ 

*£Aft 

Set  no.  ln&  .Test,  _1_C_3_R 

,  3  charts  DI_ 

T 

TC 

TR 

E  GSR  C 

HR 

RR  Asked 

a.  2q 

$ 

lo 

3  IS  S 

7^hG 

/?£-  *7  ^ 

b.  ^ 

7 

S'  . 

2  It  ( 

7V/7Y 

^  c 

c. 

Id 

lo 

3  Xx  f 

~7  &  jfC 

(2t 

If 

2b" 

$  %  H 

3d 

Table  I  I 


$$2.»<5og 

Set  no.  I  0. 

jo  <4)  ..Test,  3_ 

C3  R, 

3  charts 

DI _ ,  NDI  |/M'/F 

T 

TC 

TR 

R 

GSR 

C 

*  HR 

RR  Asked 

a-  32. 

1  0 

C1 

2 

10 

1  0 

16 hi 

2  R 

>7. 6-  f 

b.  37 

12 

l\ 

8 

26 

? 

1H  h<t 

f  C 

c.  3^ 

l.l 

1  1 

H 

vr 

1 0 

loho 

IZ  T 

32 

IT 

i  H 

(o  5" 

2C\ 

7^  /7r  AV- 

3i> 

T. 


Table  M  A  J~ 


$$ 

Set  no. 

ll 

10'  g.Test,  3  C  3  R, 

"3  charts  DI_ 

T 

TC 

TR 

R 

GSR 

c 

HR 

RR  Asked 

a*  M  l 

1  C 

10 

22 

1(3 

c[Choz 

h  A.  R 

b.  U 

13 

It 

1  * 

2) 

1  6 

Ht/ioi 

4  c 

C.  L)3 

17 

1  1 

II  . 

l  0 

9  §7 \oo 

12  T 

I1H 

T. 

MM 

32 

24 

V) 

1  C  l/l  01  Av- 

3  6 

Table  ^AK 

$$3Jvcg’Y  Set  No.  \i_  iflftNo.Test,  1  C  3  R,  M__Charts,  DI — NDI_j/  M_iy  F 


T 

TC 

TR 

R 

GSR 

c 

HR  RR 

Asked 

a. 

3b" 

11 

lb 

£ 

f  *1 

« 

folio  Vlfi- 

\  b 

R 

b. 

ir 

H 

11 

7 

14 

S 

lb 

C 

c. 

3t 

H 

7 

u 

Lc J  70 

(4 

T 

d, 

ir 

a 

U 

fr 

1c 

7 

(*yio 

^4 

Total 

e. 

F. 


HI 

Totals 


Hi  HS  3  0  H  3z  73/4?/,,. 


Table  H  ft1- 


$$  Set  no.  IH  J±  >..Test,  3  C  3  R,  _l_charts  DI_y,NDI — M_/F — 


T 

TC 

TR 

R 

GSR 

C 

►  HR  RR 

Asked 

10 

12 

(, 

ai 

? 

\oxjgi  ^4. 

7  R 

yi 

it 

to 

l\ 

u 

j 

C 

C\H  JlcH 

<?  c 

Hi 

t  L 

Ip 

h 

2M 

L 

loi/  g£. 

!*■  T 

113 

~n 

3a 

u 

6  f 

'Lo 

‘hMuv. 

2>0 

T. 


Table  H  A  H 


$$4lG#  A7 

Set  no. 

15 

1  .Test,  _3_ 

C3  R, 

3  charts 

PI  /  ,NDI 

T 

TC 

TR 

R 

GSR 

C 

HR 

RR 

Asked 

a-  2  s' 

7 

7 

t. 

z* 

3 

Wfc 

'Mq. 

4  R 

b.  11 

<1 

1 

v 

it 

3 

Iz/ft 

f  C 

o 

• 

r° 

J 

1  0 

L 

4 

12 

1 

(Z  T 

ii 

T. 

10 

7 

($3 

7 

7 1  j  ic>Pv- 

Table  H 


$$$&U  %v  Set  no.  Ic  JO.  Test,  3  Cg  R,  3_charts  Dl^,NDl_M_F/_ 


T 

TC 

TR 

R 

GSR 

C 

*  HR  RR 

Asked 

a.  Ml 

13 

£ 

'Ll 

<7  R 

b.  3^ 

4 

il 

b 

24. 

$  v  4"  Z- 

7  C 

c.  37 

M 

13 

I 

£ 

Wf i> 

n  t 

) \t- 

T. 

33 

3& 

7 

*7  <7 

n. 

?7  /g-3 

Table  H A  0 


$$?$»0 c  7  Set  no.  |7  l_&,rg  .Test,  _1_CJ_R,  3  charts  DW,NDI_M/T_ 


T 

TC 

TR 

R 

GSR 

c 

HR 

RR 

Asked 

mm 

la 

)? 

t 

1 1 

2  3 

Id 

7  4  /42 

£7  £ 

f  R 

.  37 

'3 

D  . 

7 

2d 

Id 

^4  /  12 

<5  C 

,  3^ 

>M 

10 

r 

2-3 

l<3 

6  / ij'i~ 

/a  T 

in 

31 

3g 

33 

U 

3o 

In  /fZ. 

3c 

T. 


Table  H  ft  P 


$$  i  l b  tco  r  Set  no.  \%  \£_  $..Test,  3  C . 3_R,  _3_charts  DI_j/,NDI — M — Fj/_ 


T 

TC 

TR 

R 

GSR 

c 

►  HR  RR 

Asked 

4o 

\  2 

i  1 

*7 

X2 

\  i 

1  o*/u>n  ^ 

1  R 

31 

16 

4 

S' 

22 

16 

( (6)  /'^b 

f  c 

42 

'4 

(  l 

4 

23 

f  0 

4$  hi 

12  T 

TiV 

36 

IT 

11 

(o  7 

3i 

(  65  /  37  fw 

T. 


Table  H  ^  Q 

'$$**%( im  set  no.  (1  t6T  Q.Test,  1  C  H  R,  _3_charts  DI^,NDI_M_/F_ 

M  C0-T 


T 

TC 

TR 

R 

GSR 

c 

HR 

RR 

37 

s 

3 

7 

20 

to 

%0 1  So 

Hi, 

2<i 

2 

1  5" 

II 

1  ( 

1 

.  8=2/79 

.  2M 

5 

u 

3 

1  4 

7 

s-W  /n 

"To 

•ir 

4H 

11 

45 

2w 

T. 


Asked 

11  R 

£  c 

11  T 


30 


$$SI tSHv  Set  no.  1C  M>  (2^. Test,  _J_CJ_R,  _3_charts  DI^,NDI_M_^_ 


T 

TC 

TR 

R 

GSR 

c 

*  HR  RR 

Asked 

a.  3c, 

H 

1  S' 

?  0 

C/<i  /  c\0 

ej  R 

b.  Mo 

*2 

11 

b" 

26 

IX/  <10 

1c 

c*  36 

11 

£ 

10 

z 

IF 

■  ■  U  S' 

T. 

36 

34 

i  7 

If 

11 

1  2  lScj  MU. 

3o 

Table  4  Ar 


$$  485V  I'm  Set  no. 

12 

1  0  a-). .Test,  3  c  l  R, 

Z  c  1  K.  ~ 

•3  charts 

DI_,NDIj/m_/F_ 

T 

TC 

TR 

R 

GSR  C 

*  HR 

RR  Asked 

a.  \<\ 

4 

°\ 

0 

1  \  3 

cl  $74 H 

H4.  cj  R 

b.  1)2 

1  b 

1  b 

1 

u  * 

1 -o%  1  Hi 

$  c 

c.  2)1 

\  b 

1  0 

H 

XU  1 

76  j  (00 

13  T 

,  S3 

m 

ly 

L 

Li  « 

101  /4(,  fcV. 

30 

Table  i  A  0 


$$$smv'i  Set  no.  23  I  QT&. Test,  _3 


T 

TC 

TR 

R 

GSR 

a.  31 

1  0 

13 

r 

XY 

b.  36 

U 

‘3  ' 

5 

2.3 

c-  32 

n 

7 

Oo 

10F 

m 

36 

37 

12. 

47 

C3  R, 

3  charts  DI./,NDI 

m/f 

C 

HR  RR 

Asked 

§ 

|  7-  S'  /  1  2-<f 

2  R 

i 

1Z.-2-/1-2-0 

1  C 

[0 

in_o-/  \T.O 

(2  T 

U 

|  "5.H  /  <<w- 

3# 

Table .  4fW 


$$J4$rc^Set  no. 

10  &..Test,  3  C  3  R,  3  charts  DIj/,NDI_ 

/ 

_M£_F_ 

T 

TC 

TR 

R 

GSR 

c  *HR  -PR 

Asked 

a*  3  (p 

n 

3 

lo 

It 

S'  too  / £it‘ 

i  R 

b.  3? 

s 

IX 

n 

\1 

^  !  OS  J 

1  C 

c.3s' 

% 

10 

n 

\2 

i 

»Z  T 

i 

3i 

$rc> 

Z2-  l6l/ctS~ 

2)0 

T. 


Table.  4AV 

$$  7/4  a  £  i  v  Set  no.  D  '6  .Test,  H  C  H  R,  3  charts  PI  / ,  NDI_M_F_/ 


T 

TC 

TR 

R 

GSR 

c 

HR  PR 

Asked 

Zb 

1  \ 

1  I 

t 

"7 

,ir 

9 

)  621)0$ 

12  R 

is 

r 

\% 

£ 

12 

7 

\b$j  H  6 

)2.  C 

.  3i 

'1 

H 

£ 

•S' 

7 

1 1  2 

3  T 

.  & 

3H 

34 

H 

H 

-2 .2. 

1  0^  / 

33 

Table  M  AX 

$$7U4sS  Set  no.  23  _7  CP  ..Test,  3>  C  7  R,  3_charts  DI_,f©l2>_F2 


T 

TC 

TR 

R 

GSR 

C 

>HR 

■ rr  Asked 

a.  73 

\  l 

2 

1  S' 

C 

\6<i  j \\o 

(p  R 

b.  25 

s 

h 

3 

U 

5 

i oi/ i 6i 

R  c 

c.  25 

i 

7 

3 

17 

5 

1 0  2//  6% 

1 

i *  T 

73 

it 

2M 

12 

H5 

it 

\o3/\6? 

•23 

T. 


Table  4r&  1 

$$  7t>  fic-cr  Set  no.  27  j  23  -Test,  4C?R,  '3  charts  DI_/^NDI_M_/F_ 


T  TC  TR  R  GSR  C 

If  C 


a.  37  n  13  C- 

f 

b,  35-  13  >3  4  '  n  s 


HR  RR  Asked 

Ils/i'U  ^  R 


32  C 


:.  23  ‘H 


Id 


r  23  -r 


los  /m 


T. 


\o<$  L)Lj  -3^  1  b"  ~i  /  l^i 


i  /  *r/i  1 7  a*' 


27 


$$2&KfTiSet  no. 

U 

7  x.Test,  _j(_ 

c  3r, 

7  charts 

DI _ ,NDI Sm  F  y 

T 

TC 

TR 

R 

GSR 

c 

,HR 

■  rr  Asked 

a-  3} 

17 

8 

7 

11 

H 

to/lt 

°i  R 

b.  Xi 

i 

7 

4 

i  0 

6 

Kiln 

12  C 

c.  'IS 

1 1 

u 

1 

( 6 

5" 

$oi ht, 

i 

f>  T 

• 

-J  1 

1 

C_x>  I 

1 

73 

n 

HI 

15" 

8l/ll 

a7 

Set 

no.  “21 

_f$.  .Test,  3_ 

Cl  R, 

3  charts 

DI _ ,  NDI  Zm  7F 

T 

TC 

TR 

R 

GSR 

C 

HR 

rr  Asked 

a.  3  X 

t  1 

7 

7 

1* 

I- 

|0f/^ 

£  R 

b.  34 

7  . 

6 

~7-<> 

4  C 

c.  34 

1  1 

* 

Q 

‘If) 

S 

%/% 

1 1  t 

)  00 

3  4 

n 

77 

f2/f3 

17 

T. 


Table  4%  ft 


$$lu\fc7rt 

Set  no 

rho 

1 0  ©..Test,  3  c  3  r, 

3  charts 

DI _ ,NDI_/_M_t/F_ 

T 

TC 

TR 

R 

GSR 

c 

HR 

¥ 

- RR  Asked 

a-  3^ 

13 

13 

7 

21 

s 

i  h/'ia 

1  R 

b.  3>S 

i  0 

i  0 

5 

Zo 

c\ 

1  ^  /|  c6 

*)  C 

c.  ^ 

!  0 

D 

5 

Zo 

ci%! \oq 

1 1  T 

3 

1  07 

T. 

3H 

n 

L>  S 

'LL 

l  CC/106 

3o 

Table  A  (V 


$$2u  I3V;P 

Set 

no.  3l 

1  6rg  .Test,  _3_ 

_C3_R, 

3)  charts  DI_ 

_,NDIj/m_/f_ 

T 

TC 

TR 

R  GSR 

c 

HR 

RR  Asked 

a.  3>5* 

1  t 

°\ 

‘h/n 

31  R 

b.  3d 

§ 

1  6 

!  'zi 

£ 

°!  o/u 

^  C 

c.  7>^ 

1 

\6 

1  7-4 

(0 

^  6  / 

i2T 

1  ^ 

1 

• 

OS 

Zc\ 

S  ^ 

13 

1'/  %h 

36 

Table  4  6  T ) 


$$'ZTt Set  no.'ll  _1  '•.  Test,  3  C  2  R,  3  charts  DI__,  NDI^/m/f_ 


T 

TC 

TR 

R 

GSR 

c 

„HR  •  RR 

Asked 

a*  "3jL 

i  1 

7 

[6 

7 

C'l  /oh 

4  R 

b.  X 

•13 

$ 

°\ 

h 

C®  / 

1  c 

c.  3{, 

Ifl 

1 

'? 

L 

62/  ^ 

j 

(2.  T 

\ 

m 

37 

n 

32 

5T 

i\ 

b>\  3 

T. 


Table  4-Bt- 


$$  ntw'o^ 

Set  no. 

33 

jfl  5  .Test,  3  C3  R, 

3  charts  DI_ 

_,ndi7  m  f 

T 

TC 

TR 

R 

GSR  C 

HR 

rr  Asked 

a*  -**f 

1 

II 

t 

6 

;  ■  s’ 

1  1-0./  |  /  5- 

tj  R 

b.  Mi 

13 

i'3> 

5r 

T  .  •  u 

•  M  £/l<t 

tj  c 

C.  HI 

u> 

13 

■S 

'■’if-  to 

i  00  fax 

/Z  T 

\\$ 

In- 

32 

ii 

1 H  2S" 

3d 

T. 


Table  4*3  F 


$$  y»c^c[ 

Set 

no.  34 

Qo.Test,  J|_ 

Cl  R, 

2  charts 

DI _ , NDl/  M  /  F 

T 

TC 

TR 

R 

GSR 

c 

»HR 

• RR  Asked 

a-  3 S’ 

u 

.g 

L 

Hht, 

R 

b.  30- 

1 

ST 

•3-0 

7 

*‘/sl 

1  c 

c. 

11.  T 

•j 

cn 

11 

ir 

h 

40 

i  4 

S\l® 

27 

T. 


Table. 


$$  tMVyTl  Set 

no.  3  6^ 

ll  'Q  .Test,  _T_ 

C_H_R, 

3 _ charts 

DI _ ,  NDIj/_M_/F__ 

T 

TC 

TR 

R 

GSR 

C 

HR 

rr  Asked 

a-  Hi 

l  $ 

-17 

.  f 

s 

16 

9hI<\o 

12  R 

b.  hi 

»4 

'3. 

u 

”21 

7 

s'sht 

I?  C 

c.  *4  5 

21 

U 

1 

3o 

*  ■ 

4  T 

U4r 

nn 

5*4 

4  6 

2.1 

7£ 

26" 

33 

T. 


$$  CKfil  Wi  Set  no. 3 4  j  fix. Test,  _4_C_3_R,  ^charts  DI^NDI — M/_F — 


T 

TC 

TR 

R 

GSR 

c 

>HR  •  RR 

Asked 

»•  33 

7 

ll 

7 

1 1, 

f 

llHhxt 

Cj  R 

b.  3b" 

// 

n 

il 

ic 

7 

iiz/t/t. 

n  c 

C.  37 

*7 

n 

it 

1*1 

7 

11$/  IOC 

i 

L  T 

IQS' 

3? 

Hi 

3  2- 

51 

Z2- 

tto/tq 

27 

T. 


Table  A  6  X 

$$  Set  no.  T7  \  \g  .Test,  M  C  3  R,  3.  charts  DI_/,NDI_M _ EV_ 


T 

TC 

TR 

R 

GSR 

c 

HR 

RR 

Asked 

3. 

t( 

IZ. 

1 

L  R 

b.  3s 

)3 

£ 

-  n 

£*//*Z 

?c 

C. 

?  T 

nS 

m 

v\ 

a'i 

3S 

It 

7.-2- 

Table  4  R  X 

$$EVw«*  Set  no.  3  S'  _H  fi  x. Test,  *f  R,  ^.charts  DI_/,NDI_m/f_ 


TC  TR  R  GSR  C 


„HR 


^  13  13  r  ls  §  frAi 


RR  Asked 


R 


b.  ^ 


1ft 


I  x!  I) 


II 


’•■33 


13 


m  % 


11  T 


T. 


64  Ss  Y?  to  11 


3? 


Table  4  B  k 

$$mt)U'bL  Set  no.  3s!  11$  -Test,  H  C  3  R,  3  charts  DI_£,NDI_M_F_/ 


T 

TC 

TR 

R 

GSR 

C 

HR  RR 

Asked 

a. 

46 

\  S 

iz 

y 

Zb' 

Ifi 

l3*/t3£ 

1  R 

b. 

3l 

6 

16 

-  n 

Ic 

11  c 

c. 

1* 

Z5 

\\ 

m/m. 

T 

11  3 

37 

10 

61 

27 

\2>l/\Tn 

33 

T. 


Mft  tffZ 


Table  A  (3'L 


$$  £\{s&  t>  6 Set  no.  ^6  J_p  '•■■>. .Test,  3  C  3  R,  3_charts  DI_,NDI_/_M_J/F_ 


T 

TC 

TR 

R 

GSR 

c 

»HR  •  RR 

Asked 

a-  33 

10 

U' 

V 

5 

7  if 

cj  R 

b.  1.9 

s 

io 

15 

3 

7^2 

1  c 

c'  3<? 

15. 

Id 

16 

1  % 

i] 

/  02 

n.  t 

(Cro 

3  5 

u 

X9 

5"  3 

Ki 

3o 

T. 


Table.  48  M 

$$?l«  fil’d  Set  no.  4 1  ICO  .Test,  3  C  3  R,  3  charts  DI _ ,NDI_/M_f/ 


T 

TC 

TR 

R 

GSR 

c 

HR  RR 

Asked 

a*  3Z 

9 

!r 

Z5 

7 

I  25  A  »7 

1  R 

b.  31 

11 

6 

"l3 

£ 

nc/uo 

fc 

c.  ZS' 

"7 

h 

n 

7 

nl/w* 

/2  T 

T^i 

33 

IS 

27. 

Ilf/ no 

3* 

Table  ^  ft  ^ 


$$  ?fUiiUu 

Set  no. 

42 

10  £>.,Test,  3  C3  R/ 

7>  charts 

DI _ ,bDIj/M_FV_ 

T 

TC 

TR 

R 

GSR 

c 

*HR 

• rr  Asked 

a.l'l 

1 

9 

£ 

7-2 

5“ 

72/74 

1  R 

b.  3. 

£ 

ll 

h 

7 

mho 

f  C 

c-  “K 

7 

1 

& 

mho 

li  T 

1$ 

'XL 

lc! 

Hi 

0-6 

m/i? 

2>* 

T. 


Table  €>0 

$$SIS<i5-R  Set  no.  43  "  .Test,  3  C 1  R,  ^  charts  DI_/,NDI_M/_F_ 

T  TC  TR  R  GSR  C  HR  RR  Asked 

a-  ^3^  10  £  3  >5  7  TL/74  C  R 

:  .  ,• 

b.  V)  H  6  i  ’  7  i  > 

A_  r  .  o  L  mho 

0.4  £  *-j  0  I  (>  C\  t 

c.  I 

nc\  i jg  tl\  ic  Hh  a_c  m~(m  i>j 


4&P 


Table 


$$?%ZDX  Pset  no.  Hi  fin. .Test,  IdR,  ^  charts  DI_,NDi/m_/F_ 


T 

TC 

TR 

R 

GSR 

c 

yHR  ■  RR 

Asked 

a.  40 

13 

)  1 

4 

Xt 

'* 

6w/&3 

1R 

b. 

>3 

12- 

7 

15* 

Ufa 

1  c 

c.  1  0 

IZ 

£ 

xr 

7 

4  £  /)  6 

J 

1  2_  T 

ill 

Zb 

Xi 

•2-f 

4r/a 

> 

T. 


Table..  Hl36 

$$  q a  ^'75-Set  no.  Mb"  -Test,  7  C  7  R,  'l  charts  DI_,NDI_/m/f_ 


T 

TC 

TR 

R 

GSR 

c 

HR  RR 

Asked 

a- 

s 

11 

i 

7. 

H 

V 

( O  0  j (00 

Cj  R 

b.  ^ 

11 

9 

f 

"l£ 

5* 

lot/w 

f  c 

c.  31 

ffl 

5T 

1  \ 

1 

H  /  \  0T-. 

)l  T 

Ti 

IT 

V* 

1 4 

fi 

~n 

cicj!\w 

3  0 

T. 


Table  fj, 

$$3ilf  ^  Set  no.  H  (,  _LP  .Test,  3  R,  J^_charts  DI_,NDi/m/f_ 


T 

TC 

TR 

R 

GSR 

c 

>HR  •  RR 

Asked 

a.  i-j6 

>3 

w 

?  ZS'/i^'2- 

R 

b.  4  0 

\2 

£ 

OX 

ID 

lfX/13^ 

C 

c.  X 

K 

iz 

1 

2X 

? 

iWl^ 

> 

U  T 

ns 

36 

3b 

i* 

61 

Z* 

137/133 

T. 


~^7<?£L  /-flX 


Table  H  (35 


$$  3HE2ZY 

Set  no. 

47 

1  fra  .Test,  7_ 

C  3  R, 

charts 

di _ ,  mi/vJ} f_ 

T 

TC 

TR 

R 

GSR 

C 

HR 

rr  Asked 

a.  H7 

IP 

1  1 

19 

1  0 

1  R 

b.  M3 

13 

13 

T 

lc\ 

■111% 

c 

c.  Lj  o 

IX 

1  \ 

L 

27 

<? 

7z  /n 

12  T 

i7>0 

Hi 

3? 

To 

£2 

27/^' 

3^ 

T. 


Table  H  0>T 

$$  3  MT>  $  KfiSet  no.qg  J  0  fo..Test,  3  Cl>Rf  2.  charts  DI_,NDIj/m_F_/ 


T 

TC 

TR 

R 

GSR 

c 

►HR  HR 

Asked 

a.  3l 

la 

11 

■S 

10 

1 

w/u 

4  R 

b.  ho 

I'L 

w 

Zl 

l{> 

lb  1  M 

1 (f  c 

c. 

') 

?  T 

n  n 

2*t 

7-3 

.17 

4! 

11 

1 1  ($1 

■to 

T. 


Table  M  Q  U 


$$  ir^stjp 

Set  no. 

HI 

l0rO  .Test,  _ 

3  c  3  R, 

3  charts 

DI_j/,  NDI_M_^_ 

T 

TC 

TR 

R 

GSR 

c 

HR 

rr  Asked 

a.  33 

16 

A  o 

0 

/  7 

1  6 

cs/a 

^  R 

b,  4 1 

16 

lx 

3 

1C 

it 

'I'ollb 

f c 

c.  36 

1 

13 

4 

M 

f3 

10/ ^ 

ll  T 

110 

T. 

1 

— Cs  j 

37 

7 

67 

41 

3  o 

48v 


Table 


$$  H  6c  uwujSet  no.  ^2. 

i  0  g-x.Test,  _3_ 

_c_3 

_R,  3  charts 

DI _ ,troij^Mj/F_ 

T 

TC 

TR 

R 

GSR 

c 

*HR 

•  RR  Asked 

a-  3  S' 

ib 

1  b 

H 

ll 

H 

\oz/\ 00 

R 

b.  7>S 

tl 

1 1 

§ 

>1 

6 

Hk/ioo 

n  c 

c.  36 

h 

(o 

3 

3 

W/u 

|  'l  T 

> 

I  D  3 

3z 

^7 

is- 

'75' 

13 

nil'll 

3o 

T. 

Table _ 

H  6u/ 

Set  no. 

S3 

1  .Test,  H  C  3  r 

3  charts 

DI _ ,  NDI/m_F_ 

T 

TC 

TR 

R 

GSR 

c 

HR 

rR  Asked 

a. 

'1 

16 

3 

7 

7  R 

b.  U 

‘3 

°\- 

2. 

H 

7 

no  (tv 

n  C 

c.  n 

\0 

1 

3' 

Iff 

3 

%nl% 

i  T 

9) 

m 

Ho 

n 

1  o 

9\ 

i7 

?t/#r 

11 

T. 


Table  X 


$$WcvH 

Set  no. 

7  Test,  4_ 

Cl.  R, 

3  charts 

DI _ ,NDl2_M_F_ 

T 

TC 

TR 

R 

GSR 

C 

MR 

•  RR  Asked 

a-  2S 

i  6 

3 

2(5 

S' 

w/w 

1  R 

b.  36 

13 

1  0 

3 

i  9 

<? 

w/et 

12-  C 

c.  33 

h 

\  0 

3 

13 

i 

cvJ% 

^  T 

f 

<*v 

T. 

3-1 

3d 

i 

Si 

17 

Table  4  By 

$$MS3Z2Z^Set  no.  b'T  1 .Test,  M  C  3  R,  M  charts  DI_,NDi/m/f_ 


T 

TC 

TR 

R 

GSR 

c 

HR 

rr  Asked 

a.  3<| 

0 

11 

lb 

XT 

7 

76/^D 

U  R 

b.  37 

15- 

lo 

(r 

X6 

U 

Ss/toz. 

ICC 

3  if 

c. 

ID 

S' 

7 

>7 

10 

|1  T 

cL^D 

-2.0 

if 

IX 

Xl 

13 

fy/W 

Mlffr 

DH 

•+H 

3* 

Ml 

HD 

T. 

Table  4  ^3 7. 


$$4il'W 

Set  no. 

5 x  : 

\  o.Test,  3_ 

cU, 

2  charts  DI_ 

_ ,NDI  *^M  Jj 

T 

TC 

TR 

R 

GSR 

c 

HR 

RR  Asked 

a-  m 

i1 

U 

)3 

f 

11/72 

£  R 

b.  ^ 

I  i 

1 

'•t 

V 

7 

7  'l/u 

1  c 

c.  Ho 

'1 

7 

lo 

li 

1 

lo  l  U 

X 

|t  T 

\r? 

■is 

37 

C% 

35" 

i  iJm 

7_7 

T. 


Table  H  C  A 

$$  ^  Set  no.  5* S’  jM  .Test,  1  C  3  R,  3  charts  DI_,NDl/.M/_F_ 


T 

TC 

TR 

R 

GSR 

c 

HR  RR 

Asked 

a.  Lj, 

3 

I] 

4 

x* 

<1 

1  o  l/n2 

^  R 

b.  3<J 

11 

1  0 

M 

iz 

l  6 L/\ OC 

f  c 

o 

• 

~c 

o 

ll 

11 

t 

2l 

i3 

/ \oo 

/i.  ip 

}  10 

T. 

3  c. 

■33 

.18 

Hi 

1  cm  / 

3t> 

Table  ^  C  B 


4"»L r2l$ 

$$  Set  no. 

^  ID 

■.••>..Test,  Jl_c3_R, 

■3>  charts 

DI _ ,  NDIj^M_/F_ 

T 

TC 

TR 

R 

GSR 

c 

HR 

> 

•rr  Asked 

a.  T) 

1  1 

1  0 

7 

21 

G2/V 

^  R 

b.  ~b0 

13 

% 

i 

1  5* 

"7 

^/gi. 

9 c 

c.  3o 

M 

3 

H 

GH/6% 

jo.  «r 

> 

3  1 

0J\ 

id 

5^ 

2  H 

61  / (oO 

3b 

T. 


Table  4  CC 


$$3AKL^f  Set  no.  Q  M(T.  .Test,  3>  C  3  R,  3  charts  dIj£.,NDI_m/f__ 


•T 

TC 

TR 

R 

GSR 

C 

HR  RR 

Asked 

a.  iff 

13 

IZ 

( 

6 

H 

w/ioi 

?  R 

b.  ^  6 

17 

13. 

3 

22 

IS' 

0 

1  c 

c.  3) 

7 

1 1 

y 

[oL/wffi 

(2  T 

Tiz 

3z. 

34 

Tz 

67. 

lO^/lC 7 

T. 


//'/?/•  5/A  ^ 


Table.. 


Mcd 

$$$H<S77 ?  Set  no.  JOd^Test,  J_C3_R,  ^.charts  DI_,NDI_/m_F^1 


T 

TC 

TR 

R 

GSR 

c 

HR 

► 

-RR  Asked 

a.  \q. 

S' 

6 

3 

7 

1 

61/65 

1  R 

b.  l*f 

4 

S' 

L 

D 

•* 

44/4* 

?  C. 

c.  .‘3. 

b 

H 

6 

7  <V^ 

*  > 

/ 1  T 

Tt 

T. 

(.  c( 

if 

v  3 

7 

at 

t7/i* 

30 

GSW 

Table. __ 

Hce 

- 

$$S"Tcous  Set  no, 

. 

i  O'fi  .Test, 

c  3  R 

,  3 _ charts  DI_ 

.ndi/m/f 

T 

TC 

TR 

R 

GSR 

c 

HR 

rr  Asked 

a.  IS" 

■  s 

(O 

e 

1 

1$ 

$C/U 

1 R 

b.  2s 

1 

1  • 

r 

1! 

'3 

KtM 

i  c 

C.  Slf 

g 

s 

5 

13 

4 

IZ  T 

m  7+ 

0-0 

H 

7 v 

3*1 

ag- 

%C($5 

T. 


•4  Cf 


Table., 


$$36aB6 

Set  no. 

JJ?  6-) ..Test,  3  c3  R, 

^  charts  PI  /,NDI 

_M _/F__ 

t 

TC 

TR  R 

GSR 

c 

HR  • RR 

V 

Asked 

a.  3<?| 

13  2 

'll 

1C 

i  S/?1/ 

7  R 

b.  33 

U 

II  S 

16 

.£ 

It /& 

<?  c. 

C.  M3 

P 

ii  7 

11 

W 

ixh6 

i 

> 

)2_  T 

TT? 

VH 

71  13 

6?  3 

i?Tn 

"bit 

T. 


Table  4  CO 


$$H0W* 

Set 'no. 

,  6ST 

7  p.  .Test, 

C  1  R,  3  charts 

DI _ ,  NDI_/Wj_ 

T 

TC 

TR 

R 

GSR 

C  HR 

rr  Asked 

/ 

a.  30 

■1ST 

1 

f 

S' 

u 

4  £4/54 

<£  R 

b.  33 

Id 

5" 

i<r 

13  52/5* 

^  C 

c.  33 

P 

1 

i  6 

15  fLf$H 

r 

4  T 

H 

T. 

MS' 

IS 

*71 

V7 

73  er/yr 

a/ 

'-/fXck  \  v^r>*  ff  ^ 


Table  4  £  jj 


$$trz4*4 

Set 

no.  (,£ 

&.••>.. Test,  ^  c3  R, 

3  charts 

DI_^NDI_ 

T 

TC 

TR 

R 

GSR 

c 

HR 

•  RR 

Asked 

a-  36 

8 

w 

1 

l1 

1 

7*1*6 

1  * 

b.  3^ 

& 

u 

$ 

\c 

•? 

7H/7i 

4  c 

O.  41 

)o 

a 

4 

H 

1h/44 

i 

> 

llT 

(OH 

T. 

14 

31 

14 

b4 

34. 

75 i/7£ 

'ht 

Table  H  Cl 


$$$■7$  XI 

Set  no. 

67  [  Q  St  .Test,  _3_ 

C^R,  ^z.  charts 

DI_y,  NDI_Mj/F_ 

T 

TC 

TR  R 

GSR 

C  HR 

RR  Asked 

a*  Hz 

12. 

lH  16 

11 

11  -/5M  / *36 

&  R 

b  .  r£ 

it 

/s'  '■* 

11 

14  iW<42 

4  c 

c. 

#  T 

?r 

V 

M  2? 

it 

27  ng/w 

2.^ 

T. 


#.  /I 


Tahle  M 

$$M*£kxGSet  no.  ^  J  0  fr>- Test,  Z  C  ^  R,  3>  charts  DI_,NDIj/m_F 'J_ 


T 

TC 

TR 

R 

GSR 

c 

HR  -HR 

Asked 

a.  Lj  j 

II 

'I 

J 

u 

17 

7  l/ct 

T  R 

b.  4* 

1 1 

II 

2 

11 

•11 

in/to 

4  c 

c.  qt| 

IS 

13 

*• 

'1 

17 

74  A*  •. 

1  > 

/!  T 

its 

Ho 

3  £ 

it 

S3 

73  /7tT 

3o 

T. 


snv  A'lh ii 

>VL^  OaAv  i*rffp<*F  (jj  J)iu£lnsi 


Table  H  Sk 

$$  r/^WV^Set  no.  7c  (flfl;.  . Test,  3  C  R,  3  charts  DIj^,NDI_M_/f_ 


T 

TC 

TR 

R 

GSR 

c 

HR  RR 

Ask< 

a*  3H 

1 

1  1 

t 

2 

1  6 

1  I2-/1&S 

1  1 

b.  34 

16 

n . 

3 

IV 

11 

V 

C.  3)6 

13 

it 

3 

t| 

16 

U>t(le<j 

/t  ’ 

l  01 

Tt 

31 

77 

tz 

It 

{b!>h& 

30 

n/n 


T 


Table  4~  CL 


$$  \%~hc/*  mv Set  no. 

11 

1  fix  Test,  3_ 

c2  R, 

3  charts  DI_ 

ndi/m  /f 

T 

1 

TC 

TR 

R 

GSR 

c 

HR 

FR  Asked 

f 

a‘  32- 

\Z. 

H 

If 

1 

1 

c  R 

b.  ^ 

II 

1 

S' 

i 

lU/u* 

1 c 

c.  ^ 

D 

7 

lo 

2.0 

* 

wilm' 

*  > 

jO.  T 

Ts 

T. 

31 

%o 

IS* 

r» 

2/T 

1 13/ 

17 

///}, 


Table  ■  H  C-N 


$$  1  C&GS  Kset  no. 

73 

ft  $.  Test,  3  c2  r. 

Lj  charts 

DI_/,NDI  M/F 

•  T 

TC 

TR 

R 

GSR 

c 

HR 

rr  Asked 

* 

a.  'll 

ll 

7 

t 

(0 

7 

toll  l 

tf  R 

b.  >1 

*T 

If 

1 

7 

Q 

fro  /  9^ 

12.  C 

c. 

* 

7 

§ 

17 

3 

$6/ $1 

iy  t 

cLJtt 

i 

_7_ 

II 

_1_ 

11 

%1 

1st 

17 

11 

10 

Sl/S-3 

3£ 

T. 


m 


I'Apfe-' 

ppsi 


$$7HRF7ASet  no.7q  ±£  &..Test,  3_ClR,  ^charts  DI _^NDI  M /p 


TC  TR  R  '  GSR  C 


a*  33  ^ 


*Cb;:;34;  ■ 


£  2  li  10 


ft  2  22  •  5- 


9lh<t 


^/-h 


'  RR  Ask© 


/  2  R 


/Z.  C 


Sj-:1  >'*  *Vr*. ;  , 

'  -1- ••.  '••  :• 

ffafer.-' 

E-^'wSPK-^  3  r 

*s‘C '*:■•"• 

•  ■- 

8-;.  •;  . 


•M’Jl  Ji 

srln 


JL  JL  Ji  _l 

3sr  10  £3  30 


ftl/tfc  • 


7#/7tf 


Table 


40  6 


$$te»CM»  Set -no.  74  Jfi£.  .Tasf,'_2_cjR,  _3_charts  di_^ndi_m/f_ 


flSlte:®H 

*  •  ••  ■; 

AnV^V.y^:^  .  . 

•>;/  '  ■  O '*’  ■ .  ; 
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102 

II 

II 

590 

II 

II 

17% 

Q. 

6 . 

1  70 

II 

II 

590 

II 

11 

29% 

Q. 

7. 

109 

II 

II 

590 

II 

If 

18% 

Q. 

8. 

95 

II 

II 

585 

II 

11 

16% 

Q. 

9. 

1  05 

II 

II 

579 

II 

II 

18% 

Q. 

10. 

74 

II 

II 

572 

II 

II 

13% 

Table  ^  ~  4; 

FREQUENCY  OF  ELECTRODERMAL  RESPONSES 


Electro. 

Amplitude 

Electro. 

Duration 

Electro. 

Complex 

Amplitude 

Frequency 

Q,  1 

1 

2 

7 

86% 

Q.  2 

1 

2 

4 

85% 

Q.  3 

1 

2 

4 

83% 

Q.  4 

1 

2 

4 

83% 

Q.  5 

1 

2 

5 

86% 

Q.  6 

1 

2 

4 

82% 

Q.  7 

1 

2 

5 

84% 

Q  8 

1 

2 

4 

79% 

Q  9 

1 

2 

4 

79% 

Q  10 

1 

2 

5 

84% 

Table 

AVERAGE  HEART  RATES  IN  THIS  STUDY 


1st 

2nd 

3d 

Male  White  DI  n.9 

87/95 

96/96 

91/89 

Male  White  NDI  n,16 

83/81 

84/82 

81  /82 

Male  Black  DI  n.9 

100/99 

97/98 

95/94 

Male  Black  NDI  n.5 

74/74 

71/73 

73/73 

Female  White  DI  n.7 

107/103 

105/103 

105/102 

Female  White  NDI  n.9 

87/88 

87/89 

87/87 

Female  Black  DI  n.3 

114/112 

115/111 

108/111 

> 

Fenale  Black  NDI  n.3 

100/99 

97/96 

97/97 

Average 

94/94 

94/93 

93/92 

Table  5-6 


Gender  and  Outcome  of  Tests 


Men  Tested 

115 

DI 

71 

(62%) 

NDI 

44 

(38%) 

Women  Tested 

46 

DI 

31 

(67%) 

NDI 

15 

(39%) 

Gender  Unknown 

16 

DI 

9 

(56%) 

NDI 

7 

(44%) 

Total  Tested 

177 

DI 

111 

(63%) 

NDI 

66 

(37%) 

Of  161  tested  whose  gender  is  known,  115  are  men  (71%)  and 
are  women  (29%).  To  compare  reactivity  of  men  and  women  on 
quetion  2  of  the  first  chart,  you  divide  the  total  number  of 
reactions  by  men,  449,  by  the  number  of  men  tested  and  get  3.9 
The  total  for  women  is  182,  divided  by  46,  and  get  4.0.  These 
are  reasonable  results,  see  Table  1-1.  If  you  are  going  to 
compare  reactivity  of  DI  Men  with  DI  Women,  you  divide  by  71 
for  Men  and  31  for  women,  from  table  5-6  (supra). 
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Deceptive  Charts:  Distribution  of  responses  by  Percentage 
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Table  iffj- J^2~ 


TWO  CARDIO  FREQUENCY  TABLES 


This  is  a  comparison  of  Carl  Jensen's  study  of  the  JE^1Se°frSS?y 
responses  taken  to.  66  . specific 

£.°5£  STSs^oSr?^^^  his  terminology  to 

match  ours  . 


THIS  STUDY 


JENSEN"S  STUDY 


Baseline  increase  &  decrease 

Pulse  amplitude  decrease 

Baseline  increase 

Baseline  decrease 

Pulse  rate  increase 

Pulse  rate  decrease 

Pulse  amplitude  increase  --.nc. 


2778 

940 

578 

400 

25 

23 

5 


Baseline  increase  &  decrease  363 


Pulse  amplitude  decrease 
Baseline  increase 
Pulse  amplitude  increase 
Baseline  decrease 
Pulse  rate  increase 
Baseline  decrease 
Pulse  rate  decrease 


326 

172 

52 

48 

43 

42 

20 


See  JensenCarl  W.  (1981)  Frequency  of  occurrence  of  specific  reaction 
criteria  as  observed  in  the  cardio  tracing.  Academy  Journal  4  (  ) 

5.  7. 


Table  jl  3 

PERCENTAGE  PROFILE  OF  Q.5  from  1st,  2nd,  &  3rd  CHARTS 

1ST  DI  2nd  DI  3rd  DI 

RESPIRATION  %  %  ■  % 


R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

RIO 

R11 


2  2  2 

1  0  0 

0  1  2 

6  4  3 

1  1  4 

0  12 

0  0  0 

2  2  1 

3  4  4 

3  2  3 

0  0  0 


R12 


0 


1 


2 


?-i3 


ELECTRODERMAL 

El 

E2 

E3 


1 st  DI  2d  DI  3d  DI 

24  24  24 

4  5  5 

23  23  22 


13 


RESPIRATION 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

RIO 

R11 

R12 


1st  NDI 
% 

0 

1 

0 

2 

4 

0 

1 

2 

4 

2 

0 

0 


2d  NDI 
% 

1 

1 

0 

4 

0 

1 

0 

2 

3 

4 
0 
0 


3d  NDI 
% 

0 

1 

0 

2 

1 

1 

1 

2 

3 

3 

0 

1 


'3 


